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A. TEST FOB EXTBAXEOIIS MATTEE IN CHEESE 


W. BPICERi AND WALTER. V. PRICE 
l/nivcrsihf of Wiscmitsin, MadisonyWisconsin : : ^ 

The retj[i.iii'ements of the Pederai Pood and- Drug Adininistratiou hf'^'- 
stiiniTlated the interest of the cheese* industry in iiiethods of dotecting'"^^^^' 
neous matter in clieese. Greene'^ has described a method wliich 
on some types but is somewluit slow in dissolving hard and semi-ha. D’'Pes 
of cheese. A satisfactory sediment test should make it possible 
foreign material from .American or Bidek cheese without altering 
the i>liysical condition and appearance of the extraneous matter which 
])e in it, Sneh a test to he of value in practical contro! work slioufi® 
effective with cheese two weeks old. Kapidity and ease of performing 
test and low cost of materials and e(}iTipnieut- are highly desirable. Th 
study was niuleriakeu to attempt the development of a lest with these 
cliaracterisi ics. - „ 

Pirst, it was necessary to determine the influenee of the si/A* of cheese 
paidh'les, the ty])e of filter, speed and type of agitation of the cheese witli 
the solvent, type of solvent, concent ration of solvent, temperainre and time 
of exposure to solvent action, and the ago of the cheese. Finally, after the 
most suitable conditions and soiveiils for cheese disx)ersion were determined, 
various materials which might possibly contaminate cheese were subjected 
to these treatments. Eome of the substances exx)osed to such treatments 
were Hies, cockroaches, human hairs, cow hairs, broom splints, briush hairs, 
cloth, copiKir and wood s^jlintevs. Many of the solvents were eliminated 
because of their effect upon foreign material. 

Tljo size of the cheese jiarticles was varied from l-inch cubes to tlie mass 
resulting from the use of a regular meat grinder. A kitchen type food 
grinder eventually proved most satisfactory for macerating the cheese. The 
knife was removed from tlie grinder so that the cheese was sirn ply forced or 
crushed through the perforated end plate. Foreign material retained its 
identity when this method was used. 
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REDUCTION TEST 


ing the lag’ phase of growth is an excellent example. From the standpoint 
of measuring the true bacteriological condition of the milk, this is a decided 
advantage, particularly with reference to probable keeping quality. On the 
other hand, from the standpoint of indicating the nimiber of bacteria present, 
this is a disadvantage, and would be considered a source of error. Conse- 
queutly, it is believed that the reduction test should bo regarded, not solely 
as a measure of bacterial numbers, but rather as an index of the bacteriologi- 
cal condiiion of the milk, since this would include acfiyity as wTdl as fimnbers. 

Of the various factors listed above which tend to indneiice the results of 
..-^he reduction test there is an important one which can readily be eliminated. 
Various workers have shown that when the fat (and aeeompanjdng bacteria 
and body cells) is prevented from accumulating at the surface by homogeniza- 
tion, addition of agar or rennet (24, 32), or is redistributed at intervals by 
inversion or sliakiug (8, 16, 21, 24, 29, 32), decolorization is uniform, reduc- 
tion time is usually shortened and marked variations between replicate tubes 
tend to disappear. This is most noticeable with milks containing few bac- 
teria. Wilson (32) has therefore recommended a modified test, the main 
feature of which is the inversion of the tubes at half-hourly intervals. This 
has beeji adojiied in England as the officiaT method for the grading of 
raw milks. Thornton (28, 29), on the other hand, has recently opposed the 
adoption of this modification on the grounds that (a) the accuracy of the, 
test is not significantly iiicrcased thereby, and (b) tbe-iyelmic is complicated 
unduly. Altliougli the greater variability of standard reduction times of 
replicate tubes is freely admitted, the question is raised as to wbctlier such 
variability is an adequate measure of the relative accuracies of the standard 
and modified reduction tests.” 

It should be emphasized at this point that Tboriitoii regards tlie reduc- 
tion test purely as a measure of initial bacterial content. As such, he con- 
siders that the errors inherent in the test are of such magnitude that the 
significance of variations in standard reduction times of replicates, or dif- 
ferences between standard and ino<lified reduction times, is difficult to 'evalii- 
, ate. Even when the test is regarded in the above light it is difficult to accept 
the view that the erroi’s introduced by creaming in the standard test are not 
of sufficient importance to warrant their elimination through h slight change 
in technic. As previously indicated, however, the test is primarily a measure 
of bacterial activity as indicated by oxygen consumption. The assumption 
that such a test is inaccurate- unless there is perfect agreement between bac- 
terial activity and bacterial numbers appears to be unsound and unwar- 
ranted. While it is true that certain workers, particularly those engaged 
5 The term standard reduetion test^’ refers to the test as officially described in the 
Standard Methods of Milk Analysis, 6th Ed., (1). The term '‘modified reduction test’' 
indicates that the tube? are inverted at regular (half-hourly or hourly) intervals during 
incubation. 
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iji oflicial milk control, liave tended to regard the i-odnetion time as a rj_nanti- 
tative measni’e of tlio ])acterial content of tlie milk at the staet of incubation, 
it is ])<‘lieved tliat the majority wonkl agree with the view' expressed by Hast- 
ing, s r.t al. (12) more tiian 15 years ago; “'From many points of view the 
bacteriologist is ehietly interested in those organisms which are iietually 
growing in milk. It seems probahie that the metliylene bine reduction test, 
because it is intlnenceil by these re[ati<»nships, measures more accurately than 
<loes any other method the bacterial activity in the milk.’’ 

When the test is regarded as indicating tlie bacteriological condition of the 
milk, rather than tlie initial bacterial content, then the basis for Thornton’s 
first object ion disap{iears. As an index of bacterial activity, the modified 
test nndonhtedly po.ssesses a significantly higher degree of accnracu’' than does 
the standard test. An aeenr.ate determination of the true rate of oxygen 
consnniptiou is obviously impossible if varying proportions of the bacteria 
are permitted to concentrate at tlie surface in the cream layer. Such organ- 
isms are unable to affect the oxygen tension of the main body of tlie milk. 
The remaining bacteria take longer to consume the oxygen, while there is 
often irregular decolorization of the dye and poor agreement bet'ween repli- 
cate tubes. These features virtually disappear when steps are taken to main- 
tain the bacteria in a more uniform state of dispersion. That the small 
amounts of extra nxygen incoiporated in the milk by periodical inversion are 
of no significance is sIkavii by the (excellent agreement between reduction 
tinufs of Ijomogenized milks by the standard and modified tests (24, 32). It 
is evideni, lh(‘rel‘ore, that llie modified test measures tlie rate of oxygen eon- 
snmpfion whh significantly greater accuracy than does tlie standard test. 

in a recent publication (28) Thornton slates, “A coefficient of correlation 
between the results of the standard and modified methylene bine reduction 
tests calculated for 832 market milks of many (dasses was found to be 
0.94 J: 0,004. (loriseqncntly neither test greatly excels the other in aeciirai'.y, 
de.spite the greater variability tlisplayed in the standard test wliicli may lead 
to inaccuracy in evaluating an individual milk.” The argument advanced 
here is obviously refuted by the statement in the final clause. If the 
standard reduction times for individual samples are variable and inac- 
curate, as Thornton admits, while modified reduction times are not (8, 16, 
24, 29, 32) then the two tests cannot be eciiially accurate. The high coeffi- 
cient of corridalion reported is entirely beside the point, since lliis is obtained 
by averaging the results from 332 different milks. It tells absolutely nothing 
eoncerning the relative reliability of single tube determinations on individual 
milks, the point in which the analyst is interested. It is thw-efure difficult 
to avoid the conclusion that the modified test, witli its extremely close agree- 
ment between the individual and mean values for a series of replicates, must 
be regarded as significantly more accurate and reliable than the standard 
test. 
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Frayei- (S) has ireentlr r<^ported coiupai'ativt^ studies wiili the standard 
and uioclified fcelini(‘S HO to 100 replieale tubes with eaeli method. His 
results euipbaske llie inherent iinreliabiriiy oI‘ tiie siandarcl method. He 
points out that if .sinp’Ie or dnplieatc tests had been made on t he.se milks by the 
standard test it, would (d!ten have Iteen impossible to ]u‘ediet in whu-b of tAW 
or more elassos they niiylit l)av(' bsam plained. I’his ])(nnt deserves more eou- 
sideration than it has received heretofore ; siiiee in. routine testing only single 
tubes are set up, it is highl,y important that tin' method tmiployed yield 
dependable results, A further illustration oi‘ the effecd, of vTiriations in the 
standard test npon the classification of milks is affordcal by the present 


REDUCTION TIMES OF ISS Ml LKS BY STMOARD ANO MODIFIED TESTS. 


fierA/ri.£\’£ atm thioctakats. 


TtA*. tnv’tf'ftd 


SAMPLES 

Illustrating the vaiiability of reduetioii thue.s b,y the standard to.st. 


author’s data on 158 milks as presented in Fig. 1. Duplicate tubes were 
iuenbated together in the absence of light, one of eaeli jiair being inverted 
hourly,^’’ the other left imcMsturbed. Since tlie modified test famishes the 
more accurate and dependable indication of bacterial activity, the modified 
reduction times liave been tirranged in. ascending order of magnitruh; and the 
correspondijig standard rediicfion times plotted against them, to show the 
degree of variability eneoimtered. It Avill be seen that in the standard test 
there are Avido variations in rc'ductiou time for milks showing identical reduc- 
tion times by the modified test. For example, standard reduction times for 
the 12 .samples reducing in 6 hours by the modified test range all tlie Avay from 
6.| to 11| hours. Ileeeut findings in this laboratory suggest that such Avide 
G SludicM to be roporti'd in :i. subsecpient paper had shown that there ’iva.s no significant 
diffei'enee in reduction time lietweeii half-iiourly and hourly inversion, Thornton (29) 
reports similar finding.s with 4 samides studied. 
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(ljffcreuc;es are not duo entirely to the variability shown by replicate tubes 
in the standard test. As the data in Table 1 indicate, high grade milks from 
certain herds consistently show greater differences between standard and 
modified reduction times than do milks of similar quality furnislied by other 
heu'ds, Tlie available evidenee indicates that this is associated with the depth 
of cream layer and tlie rate of creaming during inenbation. It would appear, 
therefore, tliat attempts to coinan’t standard reduetion times to corresponding 
modified reduction times according to the. (updvalent values'^ suggested by 
Thornton (29) would penalize some shippers while nndnly favoring others. 
It is believed that these inherent differences furnish an added reason for the 
adoption of file modifiec.! test. 

In addition to the lengtiieniug of reduction lime as milk supplies iini)rove, 
there are several oilier considerations which increase the urgency of the need 
for a more reliable test. The first of these is the proposal to raise the limit 
for Clas.s I milks from oj to 8 hours in tlie fortlu'oming 7th edition of Stand- 
ard Methods of Milk Analysis. Since all investigators agree that the stand- 
ard test becomes less reliable as the reduction time increases, this extension 
of tlie time limits will doubtless result in more serious errors in grading than 
under the old standards.'’ The reliability of llic .modified test, on tlie other 
hand, is not affected by the lengthening of reduction lime. The second is the 
pro])osal to increase tlie dye {'onceniration from 1:700,000 as now employeel 
to 1:300,000 (20). Tliornton and .Samlin (20) rcqmi't that witli the higher 
dye c'om'eiilral ion. reduelion liim^s are iengthem'd on tin.' avm'agc by 30 min- 
utes. Frayci* (8) finds an imo’ease in redmdion time of the order of 100 
per cent wilh tiie sli-onger dye conceiilration,” In tlie present studies it has 
bemi found ilial Hie increase is not a fixed inereiuent for all classes of milk 
as rcqiorled by Tbornfon and Handin but amounts to about 20 per cent of the 
reduelion time. ])a1a pre-sented in Fig. 2 from comparative tests with single 
tubes inverted hourly illuslrate tJiis. "Wliile tliere are some exceptions, the 
general ti-ends of the two curves show good agreement, the spread between the 
two sets of valiie.s widening as tlie reduction time lengthens. Since the bac- 
teria wei'e maintained in fairly uiiiforin dispersion by hourly inversion, the 
oc(‘asional departures from the average are unlikely to be due to creaming. 

" The equiviilent valuea siiggotiled are: 

Standard reduction lime Modified reduction time 

8:00 6 ; 00 

5:30 4:00 

3:00 2: 00 

sin c-vpreKHmg the view in 1930 (16) that the Htaiidard reduetion test was reasonably 
accurate uji to 10 hours, tiie author had in mind its accuracy compared with that of the 
plate count in the examination of better clas.s milks. Thornton (29) apparently holds the 
same opinion. It cannot, however, btj regarded as eqiiiv'alent in accuracy to the modified 
test beyond the first few hours. 

8 As subsequently uiontioned, the technic adopted by Prayer may be responsible for 
idle unusually great increase reported. 
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li is inoro pr<»bnlVle tl)at differoDoes in dre snositiyeness of tlie milk flora may 
b(^ die oaiise.'.- 

At Ibis ]){»int, moiiliou should bo mado of some anomalous results emauin- 
tfM'(>d in l!t‘t4 wlnnt oollaboralijig’ u'idi Dr. H. J. Coini, Oliairman of the 
( ^oinmissioii on Htaiidardixatioii of Biological Stains, in tlie testing out of the 
now liu-thylono blue thioeyanate. With certain samples /the modified test 
h*d to sigiiifleiiiit lengthening of tiny reduction the higher dye eon- 

conl rations. This was not noted where the standard test was employed.'^^ 


INFLUENCE OF DYE CONCEHTRAVON ON REDUCTION T/ ME 
{57 MtLK samples) 


•+4*++4. 




• *il^OO.QQO MEFHrUBNE Blue. 
1: SOO.OOO ^ 

ALL Tubbs iumreD hourly 




M/LK SAMPLES 

Fin. 2. CoiTcsitoiuliiig reduction time.s of 97 milk samples with old and new dvt* 
coneeniTations. 

Similar cases have been encountered onl\' twice during the present studies 
covering several hundred samples. Snch eases would appear therefore to be 
too infrequent to deserve special consideration. 

In pa.ssiiig, attention should be called to the fact that there is a much 
more satisfactory agreement lietween the modified reduction times with the 
two different dye concentrations (Dig. 2) than is the case wuth the standard 
and modified reduction times at either dye concentration (Pig. 1).“ It will 

10 Thornton (30) has encountered two samples giving similar results. 

11 Results almost identical with those shown iu Fig. 1, were obtained wdiore a dye 
concentration of It 700,000 pvas employed. 
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also be noted tliat witli the exeeption of Class lA'" iin'lks the fncrease ni redne- 
tion tintc resnltiag from tbo stvon^'or dye eoneeutration is eonsi dor ably less 
than tlie avoraj^e increase wIktc* eivaiuing is peruiitlod to take place. The 
niixiiig modification therefoi-e more than comj'iensati's for the delayed reduc- 
tion witli the st i'ongcv dye eoiicentration. 

A fnrtlier reason advanci'd by Thoriiton (21.)) for rejeiding the modified 
t.(^st is that “it eomi»iica.tes the opm-alion of the test to the c'xtent that st, rictly 
uniform technic Avoiild. be iuiproliabh' in the liands of some who are at jmeseut 
satisfactorily perfoi'ming tlie test.'’ This was originally interpreted as 
referring to the icchnic of invm'ting tlie tubes but in commenting on tlie 
original di-aft of this ])aper Thornton (30) indicated that lie had in mind (a) 
the dilitculty of getting operators of the test, who ol'ten liave various other 
duties to perform, to invert the tubes every hoar, and (b) the test will have 
doubtful application in eliee.se faetories, etc., if it is made the least bit more 
complex, Conceruing the first point, it lias been .found in the present studies 
that any program of inver,sioii, no matter how irregular the intervals, will 
increase the reliability of the test.^"’ The slight iiieoiiveiiience involved in 
periodical inversion of the tubes appears to be more than compensated for by 
the sbortening „of reduction time, simpler end-point determination, and 
greater reliability with the better grades of milk. As to the second point, 
the mixing modification is least valuable with the poorest grades of milk. 
For the ordinary run of cheese milks it will probably make little difference if 
inversion is om,itted. On the other hand, where the test is used as the basis 
for premium paymonts .for the best milks, the more accurate technic should 
bo employed. In tlie intej'osts of uniformity and accuracy, therefore, it 
would seem desivalile tlmt the modified lest replace tlie pre.sont techiiii.'. for 
all classc.s of milks. 


TEonXIC OF DETEiailXlXG T.lIJi END-.I'OIXT IX THE MODIFlEn TEST 


Most investigators liiive recognized tliat reincorpoi'ation of oxygen im- 
mediately prior to reduction may uiulnly ]n‘o]ong tlu' reduction time of 
certain milks and have modified their teclmic accordingl\'. Wilson (32, p. 
216) specifies that “Any tube at the time of eXrniii,nation showing obvious 
signs of reduction .should not be inverted, but .should be left until the end- 
point as defined is reached.” Thornton (30) employs a .similar procedure, as 
docs the present author. Frayer (8) does not state his procedure. That 
some judgment iiimst be exercised by tlic operator of the test in deciding when 
to .stop inverting tlie tubes is admitted. It is believed, however, that the 
diffieulti{;.s involved ace no greater, and probably far less, than those involved 
12 Tliorntim’s own data (29, Table 6) show marked iinjn-ovemoiit resulting from inver- 
,sion of ti7be,s at the 4th, 6th and 81.h liour of iiicnliaOon. 

12 A progi'ara. for improving cheese milk .supjdies along the.se iine.s is being considered 
at present in Wisconsin. 



2'M 


C. K. JOHNS 



in altemplinf*' to osliinate the end-points of the majority of better-class milks 
under Hu' sfainlard technic, where pateliy and uneven decolorization of the 
(lye is ni'b'i] enconnlei'ed. 

Th(^ iiu'tiiod of determining the nxaet end-point with the reduction test is 
deserving o{‘ furtliei’ study. Most investigators liave worked out a technic 
for reading tliC' (uid-polnt which satisfies them. That empdoyed by the author 
is similar to that dt'seribed by Wilson (32, p. 231), who r(nnarks that “the 
point of ‘(iou^ph*1{^ rechuition’ of methylene bliKi is impossible to measure 
eilln'r visually or eleetroinetrically.’’ Frayer (S) on the other hand states 
that- lu' has taken the point of complete reduction by transinitted light as the 
end~]'>oiut bnt gives no details of his method. It seems not unlikely that this 
may be re.sjionsible for some of tlie differences between his results and those 
of other workers iu compai'iug different dye concentrations, particularly if 
tubes Wf'rc iuvcn'ted without regard to incipient reduction. 


sUMMAinr 

1. Tlie methylene blue reduction test is based upon the rate of oxygen con- 
smnpiion in tlie milk by the bacteria pre.sent durijig im-ubation. This rate 
caimof be measured with reasonable acenrac.y where varying proportions of 
the bcudei’ia ai'e I'emoved from the main bod.y of the milk during the creaming 
proexiss. : 

2. The accuracy of the test is greatly increased by [lei-iodical inversion of 
the tubes dui’ing incnbatioii. In addition, reduction time is generally sbort- 
(Uicd and d<'(.'oJorizatiou is more uniform, e.specialh'- with tlie hotter grades of 
milk. 

3. It is ludioved that, these advantages more tlum compensate for the slight 
inconvenience entailed by this modification. 

4. idilks .showing similar reduction times by tlie modified teelmic some- 
times show wide differences in standard reduction times. These appear to 
be a.s.soeiated witii differences in the (legree and rate of creaming. 

5. Eerliudion time is prolonged by approximately 20 per cent with the 
propo.sed .stronger dye concentration. This is more than compensated for in 
all but the poorer grades of milk by the shortening of reduction time when 
inversion is praeti,sed, 
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THE INPLITENC’;E op AOIDITP YARLATIONS DHRING MANU- 
;PA.CTURE ON THlii QUALITY ANT) RATE OP THPENING- 
OP BLUE OR AMERICAN ROQUEPORT C1IEE«3S 

S. T. COULTBE, W. B. COMBS and ,1. SnO.NGJ'Iii GBOBaEi- 
Division of Dairy ll%isbandry, Universil/y of Minneso'ki, St. Paul 

The limits of fh'sirable aeidity dGTelo[)metit at the Yfirious stages in the 
iiiaunfacture cif eh.edd.ai' elieese Tiave bi'en established by tlie results of 
nnirierons investigations, Oomparatively little of siieli in formation is avail- 
able to the mannfaetu.i.’er of Bine or American Roquefort c-heese. No mention 
is made of aeidit\" eontrul in the riqiorts of the methods nsod in France in 
tlie manufacture of Roquefort cheese (1, 2. 3). Furuler (4), ■\vorldng in 
Norway on a moditication for making Ro(|iiefort type clieese from cow’s 
milk, recommended tln^ addition of 2 to 2.5 per cent ('.ulturo in order to seeui’e 
mold ^’■og■etation. He con.sidered. a liigh acidity necessary for abundant 
growth of the peniciUinin. 

Thom and ]\iath.eson (5) have given tlie subject considerable attention. 
According' to their cxinn-iments c.ow’s milk sliould lie brought to an aeidil.y 
of about 0.23 per cent by the addition of starter or by tlie use of a smaller 
amount, of starter with a subsequent ripening period, before the addition 
of the rennet. The cheese from milk sid; at a lower acidity did not drain 
properly, were soft and developed, off-tlavors. Higher setting acidities 'were 
found to be de1ri).uen1al bi tlie texture of the curd; as i.ougb, waxy oi- gummy 
textures frerpicntly developed. 

hlathesou (0) later again, reeonnnended that the milk be set at an acidity 
of 0.21 to 0,23 per (tent. Goss, Nt'ilson and Morte.nsen (7), liowever, state 
that the rennet shonld bo added when the milk rf'aehes an acidity of 0.19 
to 0.20 per eimt. The actual amount of acidity due to added .starter and to 
ripening, wbich doubtless is of more importaueo than the acidity of tlie milk 
itself, is not menlioned. 

.EXPERIMENTAL 

In the manufacture of Blue cheese at the Dairy Division of the Univer- 
sity of Minnesota, eonsiderahle variation in the rate of ripening' of this cheese 
has been noted. Along w’-itli other factors wdiich might influence the rate 
of ripening' and tlie unifoianity of the cheese, acidity variations during niaim- 
faeture ha,ve been investigated. Variables .studied included the amount of 
.starter used, tlie extent to wdiieli the milk wms ripened and the acidity of 

Eecoived. .for jn.ibiic:itioii January S, 1938. 

1 The data in tlris luqier are from a, lliesis presented by J. Spencer George, .in partial 
falfnimcnt of the requironient-s for the degi’ce of M.S., UDiversity of Minnesota,. Jonrna] 
Serb’s Paper 1548, Minnesota Agricultural .Experiment Station. 
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tl,„ ..l,oy «t dipping. Tke starter used was a citee of Streptococcus Uoiis 

sen,., 4800 ponnas of raw taili were ttsed. Tl,e 
„ili was mvided ill,, si. lots. Three lots in each series were .set at, approx.- 
nnU'lv HCMdilv to wliid. tho addition of 4 per eeiit starter would bnn^ 
the ndlb. The other H lots were pennitted to ripen, Ml, wring ^ 

starter, to an acidity about 0.03 to ^ o ^rper e 

aeidiU' of 1]i<‘ milk in. tlie different series taried from O.lo to 0.20 per een , 
causing an <■fluivall■nt variation in the acidity at which the mil i in le com 
parabi: lots in the different series was set. In most ease,, the mdk m the 
h,w aeidifv group was s.d at 0.19 to 0.20 per cent and the, high setting poup 
at 0 23 to 0.24 per eeni acidity. In each group of 3 vats, one vat was inocu- 
lated with 2 per cent starter, one with 3 per cent and the other with 4 per cent 
starter. Bach vat was divided with respect to dipping acidity, halt the vat 
being dipped soon after cutting, while the remainder was loft in the whey 
until the acidity had increased 0.05 to 0,06 per cent. Tins required about 

one hour in most eases. rt . « , P 

Every effort was made to stmidardize the comp the cheese, pai- 

ticiilarly tlie salt content. : The by rubbing salt over their 

surfaces, iu three applications a total 0 of salt per 100 pounds 

of green cheese was nsed. Thm 

1o produce uniformly cheese containing about 5.5 per cent of saJt at 3 months 
of''age, 

rn addition t(t Ihe cusloniary niaiiufaet)iring data, pll determinations 
were made at the various stuge.s during inanufaeture and ripening. To i o ow 
tlie chee.se riptming, analy.ses were made foi- volalile fatty acids and aiumo 
nil rogtm on the 2-day-old cheese and on the cheese at 3, 6 and 9 months, the 
diee.se were examined fur flavor, body, texture, and ebaraeter of mold growth 
at 3 month intervals. The eheesi? also were analyzcnl for moislnre, salt and 
fat. The pH determinations were made using a qninhydrone electrode with 
a Leed-s and Northrop type K potentiometer. The metliod described by 
Currie (8) for the estimation of volatile acids was followed, llesnlts are 
expressed as millimeters of N/10 acid per 100 grams of cheese. The amino 
nitrogen values were detoriniiied using the micro-Yan Slyke gasometne 
method. Kesults are expressed as milligrams of nitrogen per gram of dried 
fat free ehee.se. One half cheese was ground and used tor analysis at each 
period, Binco the cheese are handled separately, individuality of the cheese 
assume.s a considerable role in the variability of the data. 


results 

difference was observed in the cheese during the 
The customary procedure is to remove the cheese 
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from the lioop after about 20 hours. In tlies first series tfie elieese made from 
the milk to •which 2 per cent starter was added anci set at low acidity were 
so soft that they flattened somewhat on removal from the hoop. This iiatlen- 
iui^ has been observed in other cheese set at low acidity, particularly in 
instances in which an inactive starter 'was used. These results indicate that 
2 per cent starter is about the minimum which should he used unless the 
milk is to be ripened considerably. 

The amount of starter used does not appear to have significantly influ- 
enced any character of the cheese. This is in keeping with the results secured 
by Thom and Matheson (5) who found that it was immaterial whether the 
desired acidity was secured by the addition of starter alone or in part by 
ripening the milk subsequent to the addition of a smaller amount of starter. 

TABLE 1 

Influence of variation in setting and dipping acidity on the pH of the 
cheese at various intervals during ripening 

Acidity 
dci’ing infg. 
of cheese 

Low setting 1 

Low diijpiiig i 

Low setting j 

High dipping f 

High setting ............ 1 

TjOW dipping j’ 

High sotting ............ ) 

High dipping j 


Average pH of cheese at different stages of ripening 
salting I 3 months I 6 months j 9 months 


Hydrogen Ion Concentration of Cheese 

The acidity of the cheese as indicated by the hydrogen ion concentration 
appears to have been influenced at certain .stages in the ripening of the cheese 
both by the acidity of the milk at setting and by the acidity of the whey at 
dipping. These results are summarized in Table 1 . Examination of the data 
by analysis of variance shows that at salting there were no significant differ- 
ences in the pll values of the cheese in the different acidity groups. At 3 
and 6 mouths the average plT value for the cheese set and dii3ped at low 
acidity is somewhat greater than for the other cheese. Those cheese set and 
dipped at high acidity have the lowest average pH value. There differences 
are not statistically significant as the ratio of the greater to the lesser mean 
square is 3.5 at 3 months and 2.2 at 6 months. According to Snedeeor ( 9) 
unless the value of F (ratio of the greater to the lesser mean .square) for this 
number of observations is equal to or greater than 4.20 there are more than 
five chances in a hundred that there is no real difference in the data. 

By the time the cheese were 9 months of age, however, variations in th.e 
setting acidity and in the dipping acidity appear to have caused significant 


m 


Sm 


^».|2 rj._ <'or]/rcR, w. b. <' 0 .\ins axd .i. spkah^er okowje 

niJlVrHjir.'.s m i\u‘ aei.lily (.j; the elevse. Tlio eheese set aud dipped at low 
a('iiliiy hfiv(' the hiii'hest imd llsose set and dipix'd at liig'Ji aeiditj tlie lo^^est 
a, wrap’** i^f vaho's. T!u‘ ratio of ttu? proater to the lesser mean stpiarc is 
2:!;J wliicii is far outside of tlu* I'anpe, of Siiedeeor’s highly signilieaut value, 
whit'h for ih.is niiiuber of obs**rva1 sous is T.G-l. This indieates that theio is 
inmdi h'ss than oiu* eloaiu'e in a hundred that there is no real dirtVieiice in 
tlie data. 

With high setting acidity, variation in the dipping acidity did not sig- 
nifu'antly inilinmeo tlie ])Ji of the (!liee.se at 0 nn'iiths. llie difference in the 
averag<* pH valties f(u,‘ the cIhh's** dipped at high and low acidities in the Ioav 
setting ai'idify groii]), ]io\v(*v(*i‘, is liighly significant . St'tting acidity appears 
to liave aft'ec'ied the pll values of the cheese at this period irrespective of 
wiietlier the dipping acidity was high or low. The difference, liowever, is 
.dightly greater for the low dipping acidity gronp. 

The Hale of Ripening 

A .summary of the data on fat hydrolysis and protein degradation is 
sliown in Figure 1. Tlie values shown are the means foi* the GO (dieese at 
i‘at‘h jx'i'iod of analy.sis. The inc.rease in the volatile fatty acids and amino 
nitrogen with time is ajiparently essentially a straight-line relationship. 
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The mean values for soluble and insoluble volatile acids and amino nitro- 
gen grouped -according to setting and dipping acidity are shown in Table 2. 
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A low dip])ini>’ acidity ospeeially when combined with low scM'ting acidity 
aii]){'ars to favoi' i'at hydrolysis and. protein degradation. Tlio diffcTciu'CS 
l)c1wt;en t!ic valncs for those cheese for which the cnnl was dipped at low 
acidity and thos(‘ dipped at high acidity in the low setting’ acidity group 
are signiticant. or iiighly signiticant as shown by tlio vnliui.s for F, e;xcept 
for the amino nitrogen values at (> and 0 months and the soln]>le volatile acids 
at d months. The, same trend is apparent at these periods, although the valncs 
of .P are not snftieient !y giaoit to indicate a significant difference. 

The mean values for volatile acids and amino nitrogen for the cheese 
dipped at low acidity are also liigher than those .for tlie cheese dipped at high 
acidity in the high setting acidity group. The P values indicate, however, 
that there aT(^ sfmiewhat moi-e than live chances in a hundred tluit these dillfer- 
enees are due to chance. 

For those cheese for which the dipping acidity wa,s high, whetlier tlie milk 
was set at low or at high, acidity, there appears to liave been no effect on the 
rate of ript'ning. The nnain values for volatile acids and amino nitrogen 
are similar at; every j)eriod. A faster rate of ripening appears to have 
occurred in those cheese set at low acidity than in those set at liigh acidity 
when the dipping acidity was low. These differences are not lai-ge, nor very 
nnifoj'ra, but do indicate a trend. 
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Bclation of pE to Bate of Ripening 

Oonsidei’ing Uie'data as a whole tliere does not appear to be any consistent 
difference in tlu' amount of soluble and insoluble volatile acids and amino 
nitr(-'gen at tlu* various periods attributable to differences iu the hydn.tgeu 
ion concentration of tlie ebet’se. As noted ju’evioiisly (uily at t) months was 
tliere any significant difference iu the pll of the cheese iii the various acidity 
gj’oups. At this period the mean pH of the cheese set and dipped at low 
acidity was very significantly higher than the mean pll of those .set and 
dipped at high acidity. At this period also, the volatile soluble acids and 
amino nitrogen values for the groii]') set and dipped at low acidity were 
very significantly higher. The mean value for volatile insoluble acids was 
higher but not; signifit'anlly so. The correlation coefficient between the pll 
and amino nitrogtm values for the cheese in these groups at this period is 
+ 0.82 ±; .06, between pH and volatile soluble aeid.s + 0.69 ± .096, and be- 
tween pH and volatile imsoliible acids -fO.29 ±. .17. Tims there seems to be 
a definite association between pH and amino nitrogen and pH and volatile 
soluble acids in the cheese at 9 months. 'Whether the volatile acidity a,nd 
amino nitrogen are low because ripening was retarded by low pll, or whether 
pH is high because of changes in pH due to decomposition products, it is 
impo.ssible to sa\’. 
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Quality of Cheese 

Variation in aridity durinf)’ mannfacture did not sig’nificantly inflnoncci 
tlie gi'ado oi‘ the rlierse but did intlnonce to some extent the oeeurri'iice ot! 
certain tiavors in the ehecsc. In g(‘nera'l liigli acidities during' manufacture 
I'osulted ill more acidy flavoriMl but less musty flavored clieese. Firm bodied 
and crumbly cbees(' (K‘,curj*ed anore f reqiiently wberci higli acidities were usetl. 
Tlie cbees(' s('l and dii)j)ed at low aei{lities were ready for market somewliat 
soone]’ tluin those set oj' dijiped at high acidity. Tiiis would be ('xpeetecl 
considering the effect of low dipping and low setting acidity on the rate of 
fat jiydrolysis and protein degi'adation. Tliese cheese, liowever, deteriorated 
in flavor sooner. The ch(iese in tlie maniifaeture of 'which high acidities were 
used rii3ened later, but many of these 3vere sold as excellent che(;se when over 
one year old. 

SUn.MABY AND CONCLUSIONS 

Blue cheese were maimfaetured using 2, 3 and 4 per cent stai'ter, with 
the milk set at low acidity (0.19 to 0.20 per cent), and after ripening to 0.28 
to 0.24 per cent, with the curd dipped after cutting before additional atddity 
development, and with dipping dfdayod until 0.05 to O.Ob per cent acidity 
developed in the wdioy. 

Variations to this extent in acidity during manufacture do not appear to 
be highly important in the manufactnre of Bine chee.se. Excellent cheese 
were prodneed with all eombinations used. Cheese set and. dipped at low 
acidity as indicated by fat hydrolysis, protein degradathu! and cdiaracter 
of the cheese, I'ipened so'mewhat sooner than those set and di}>j3ed at liigh 
a(‘idity. 
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American Dairy Science Association AnnoimccmentB 


AMmiU'AK DAIliV SlHEXet] AHSvX'l AT.10N ANNUAL XKRTING 
JUNE 14X7, (X)LUM:BIJS AND WOOST^^ 

HOUSING PLANS' ; 

The Iliiivei'sity girls’ dormitories located on the campus will be availahle 
begimiing J une 14 for approxiiiiately 350 people at a cost of $1.00 per person 
per niglit. Tlie rate for children will be the same as for adults. Many of 
tlie rooms have eoiiiaecting baths and all facilities are good. The dormitories 
are ^vit]li 1 l one block of tlie place of meetings. Rooms will also be available 
at S])ecial rates in Columbus botels. Alembers will receive full details re- 
garding honsing in a, letter to be sent out in early May. All reservations aiul 
furlh(U‘ information on liousing can be obtained from the chairnian of the 
Honsing and Registration (.'ommittee, J. H. Brb, Dept, of Dairy Teelinology, 
Ohio State IJniversily, Uohnnbus. Ohio. 

OOin- AT THE CONVENTION L 

It is hop(Hl that those in attendance at the Aimuai; Meeting will take ad- 
vantage of tlie excellent golf facilities at the U’niversity. The University is 
opening a new (‘oiirse this sjrring which will be available at a nominal cost. 

Make your plaiis now to bring yonr family and attend the aiinrial nieeting. 

.lOUIfNAL, CUU.’ULATION 

The officers of yonr Association are attempting to increase the circulatinn 
of the Journal op Dairy Huie.nu'k to 2{K)(.). 

In irtlB the officf'rs made an agreement with tlie International A.sst)cia1ioii 
of ililk Dealers and the International Association of lee Cream jMunnfae- 
tnrers to publish abstracts of literature on milk and milk products. The 
two Associations agreed to promote the eirenlation of the Journaij. The 
circulation was iiici-eased a little more than 400. It reached about 1785 in 
1936. 

In 1937 there Avere 958 members, 745 subscribers and 111 associate sub- 
scribers making a, total circulation of 1813, 

Each year we have about 800 who drop their membei'ship or subseriptious. 
In order to get our circulation to 2000, it will be necessary to increase tlie 
membership and subscribers by about 500. 

By the fifteenth of Marcli, 790 of the 1937 members had paid their dues, 
539 of the siiliseribers had i-enewed, and 70 of the associate subscribers had 
renewed for 193S. Many of tiie delinquent members and subscribers will, 
wo trust, pay np in 1938. 5Ve now liave 107 new members, 82 new subscrib- 
ers, and 49 new associate subscribers, making a total circulation of 1()37. 
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at the Colorado State College, Fort Colli 
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^ , u A T^vn 99 3 8*18 He attended South 

Prof. Ensh 35. Locke was reeelved^he bachelor of science 

Dakota State College ^926 he occupied a teaching fellow- 

degree in J une, 1924. In 4 i,c+i+ritinu he received the degree 

ship at Iowa State “'j^g26 untii 1928 lio was an instructor 

of master of science m 1926 1 rom lisb un 

wot iie” awe tothe Cotodo State College as associate professor of dairy 

1»B7, he went to/«Xr“H?i"tSl Sol 
Army), Denver, Colorado, f“ j- ^^-eek-ends at home, 

eontiimously. with the ' ,it,e cM of iieiibritis and heart 

until his death Jaimary 2(,, 1PB8, when be mea ^ ^ 

disease. Survivnig hiin are Mr^ a 1 fl admired and 

11 years of age, Kiehard, 9, and David, i. oKcwas i . eapeoially 

respected by his friends on our '=""9' ,Jurse of 

huporlant role by establishing and niaiiaoiiv^ a iiaiij 

several days dnration each year. 
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123. Standardi 2 :ation of Tablets for Determining Methylene Blue Reduc- 
tion in Milk. IT, J. C<jnk, N. Y. Agr. Ex]). Sla., Geuova, N. Y. 
Am. J. Piib, Health ,3?', 8, p. 703, 1937, 

The variation in the dye eoiit('iit of .Danish and Anunican tablets is dis- 
cussed. IMetliylene blue thiof'.yanate is pref'evaldc to methylene blue dilo- 
ride. Midhyleiie ])lne thiocyanate tal)lets are now being jdaced upon tlie 
market with tlie. approval of the Committee on Standard IMelhods of Milk 
Analysis of the American Public Health Association. It is believed that 
American manufacturers will he able to put out a very uniform product. 

M.W.Y. 


124. Influence of Contaminating Bacteria on the Results of the Micro- 
scopic Test for Streptococci Mastitis. C, S. Bhyan and E. A. 
Nelson, Michigan Agr. Exp. Sta., East Lansing, ^Michigan. Am. 
J. Puh. Health ,27, 9, p. 014, 1937. 

Placing- 0.1 ec. of a sterile 1-500 aqueous dilution of bi'illiant green into 
each tube prior to eolloeting a 10 cc. sample from the udder is recommended 
as a metbod of inliibiting contaminants. "M.W.Y, 


125. Influence of Dead Bacteria on Microscopic Counts of Pasteurized 

Milk. Akohibald It, AVakd and Chaules E. HiIyeus, Dairy Test- 
ing Lab., Defroit, Michigan. Am. J. Pub. TL'alth 27, 9, p. 899, 
1937. 

The widely held belief tliat bacteria killed by pasteurization remain visi- 
ble and are counted together with those remaining alive is not accepted 
by the author. !Microseopic counts were made from milk held for varying 
lengths of time at 142° to 144° F. The author concludes that insufficient 
numbers of dead bacteria remain visible after pasteurization to impair tbe 
use.fulness of direct microscopic counts made on pasteurized milk. 

M.W.Y. 

126. Modified Methylene Blue Reduction Technic. IT. E,. Thornton, 

Univ. of Alberta, Alberta, Canada. Am. J. Pub. Health 27, 8, p. 
791, 1937. 

Advantages and disadvantages of shaking the tubes of milk during incu- 
bation, the standard technic in Great Britain, are di.sciissed. A eomparison 
of the standard and modified tests on 332 market milks showed that neither 
test greatly excelled the other in accuracy, despite the greater variability 
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of llie slaudar I test. Tlie antiior finds no justifications for adoi-iting tbe 
modified test as standard on tliis continent. M.W.Y. 


127. The Need of Uniformity of Conditions for Counting Plates with a 
Suggesti»pn for a Standard Colony Counter. Jacques Archam- 
bat'lt, 4y CuKOT, AND Mac II. McCrady, Div. of Lab., Quebec 
itlinisti^' of Ihuilth, Montreal, Quebec. Amer. J. Pub. Health 37^ 
1037. 

for enuiuerating bacterial colonies on agar plates prepared 
from milk, watei- and other materials is described. The Quebec Colony 
Counter’’ combines the essential features which makes for constant magni- 
fieafion and illninination, for the convenience and comfort of the operator, 
and for accuracy of counts. M.W.Y. 


128. The Method of Frost Modified by Van Oijen. H. Barkworth, 

Special Dairy Bact., College of Agr. of the Souflieast, Wye, Kent. 

Le Lait JP\ 168, p. SIO, Sept.~Oct., 1937. 

Tlje modified method of Van Oijen was compared with the standard plate 
count procedure for determining the bacterial eonnt of milk. The Van 
Oijen slides were incubated at 28’’ C. (82.4° F.) for 24 hours. The Van 
Oijen procediii’e was considered more precise than the plate count procedure 
for ilelerinining tlic baclerial eonnt of raiik. Defuils of the Van Oijen 
procedure are given. A.H.J. 

129. The Colon Bacilli Sensitive to Bacteriophage. Irene Ltpska, Mu- 

nicipal Inst, of Hygiene, War, saw, Poland. Lo Lait J'/, 169, p. 913, 

Nov., 1937. 

Of the seiisifive colon bacilli studied, 68.6 ]ier cent of the strains had 
chemical pr(>perlies characrerizing them as fecal strains. Following tlje 
elassification, liact. voU commuve had 31.4 ])er c('nt of sensitive strains. The 
greafe.st frequency of sensitive strains (100 per cent) was among the birds 
and the marine invertebrates. The vigor of development at 22° C. (71.6° 
F.) a,nd at 37° C. (98.6° F.) us well as the vitality of the strain as shown 
by the j-ate at which carbohydi'ates arc fei-meiited are inverse to the sensi- 
tivity of atlack by bactcM-iophages. The sensitive strains of colon bacilli 
studied aia* (characterized I)}" a gj'eat constancy in their i)roi)erties comprising 
more or Ii^ss higli resistance to bacteriophage. A.H.J. 
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130. Differences in the Lactic Acid Percentages in Butters. F. 0. Whit- 
tier AND 0. jS. Trimble, Bureau of Dairy Industry, Washington. 
D. C. Am. (hvaiiRTy and Poultry Prod. liev. df, lo. p. 518, Feb, 
12, 1937. 
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Butter made from eream eoutaiuiug lews tlian 0.25 arid a,nd no KtajL,i”, 
will contain tlian 0.025 apparent laclic acid; cri'am witli 0.4 or f^reateo. 
per cent acid and no Jieutralizer will produce buttcn* with 0.1 nr gr(?at('r ])er 
cent add; sour ei’eam m'utralized to 0.2 per cent acid will contain 0.15 or 
more acid ; cream in'atod with water or sweet skimniilk' or washed with alka- 
line water will show slightly <lecreased acid content; and storage of batter 
at soiinnvhat higher tinnperatnres than those usually used will show no 
iucreas(^ in a])paren1 acid content. P.S.L. 

131. Progress in the Cream Improvement Movement, d. O. Clarke, 

Food and Drug Administration. Am. Creamery and Poultry Prod. 

Ihw. dy. 15, p.'504. F(d). 10. 1037. 

In 1035, 1030, and 1937 the per cents of cans of eream condemned were 
4.00, 3.06, and 2.88 resixiclively. The program of im]>roveraent has just 
begun ; better tests for measuriiig fitness ol; cream are needed. The sediment 
te.st does not measure deeomposition ; taste and odor standaj’ds are indefi- 
nite. Acidity, liydi*ogen-io.u concentration and formol tests, and mold 
counts ar(' being used to a greater degree. The fu'st is used iinlirectly as 
an index of conditions of sanitation. The second may be impractical for 
creamery use since neutralizer nullifies the re.snlts. This is not true for the 
formol t(!st. It is of value in judging r<dative degree of decomposii ion. A 
special test has been perfected for relative mold conlamination and has given 
good results. Farm sanilal ion and fi-(.'<j\ient delivery of cream are objectives 
hi any good cream improveimmt pi’ogram'. P.f8.ij. 

132. Laboratory Manual of Methods of Analysis for the Butter Industry, 

by the Reseandi Commi1te{' (IM. E. Parker, (‘.hnlrman) of the 

Amei'ican r>ntter In.stitute, 110 North Franklin B1., Cliicago, 111. 

This manual was designed to give the practi(*.;d analytical procedures 
which may be used in a good (-.reamery laboratory and which are used in the 
laboratory of tlje American Butter Institute. The official control methods 
are not included, for they are generally not adaptable? to plant wairk. 

The various chapters presented are on butter sampling; determination 
of yeasts and molds, moisture, fat, salt, and curd ; pH ; diacetyl and acetyl- 
metliylcarbinol ; sediment testing of milk, cream, and butter; titratable 
acidity; the Babcock test; keeping quality of butter; and checking acidity 
and salt test solutions. 

The inaimal lias been printed only on one side of the paper and it opens 
fiat on the dest. . The style is sncli as to be of greate.st use in the creamery 
laboratiiry, A.C.D. 

133. Delaying Oxidative Changes in Butter, 0. D. Battle and I), Y. 

Jo.sEPnsoN, Dairy Dept., Penn. State College, State College, Fa. 

Nat. Butter and Cheese J, 28, 18, p. 18, Sfqit. 25, 1037. 
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w;tter ex( r;iet of oat flour ( Avenes No. ?) added to sweet or sour cream 
ofjelVii'o jfasi.cMirlxal'iorj improved the keeping quality of tlie butter witliout 
iiupailiug oiV flavor or im-orporating’ sediiueut. The weight of Avenex used 
eqsiah.al 1 p('!‘ rout of 1 he i'at. This amount seemed to give ample protection 
a-nunsf, oxidalivo doieriorution of Iratlcr during storage for two months at 
•10 10 TV' JV W.V.P. 

134. Butter Color and Vitamin A. K. C. Weckul, Univ. of Wisconsin, 

MadisMU, AViscousiii. Nat. Builer and Cheese J. 28, 17, p, 28, Sept. 

.10, Jfj37. 

Natural yr'Ilow coloi’ o.f buller is due cliiefly to carotene which in the 
aniunii body is 1,raiis.l‘oi‘njrfl lo vitamin A. A graph shows seasonal varia- 
tions in earotmie, vilamiu A. and ritainin A activity in butter. Carotene 
accounts for Id per cent of total vitaniin xi activily. There is little differ- 
onee in total vitamin A activity of fat from four common breeds of cows . 
when on the same ratiiui, alth.ough carotene values vary widely. Feeds''rrehr~.,.. 
in caroti.aic are listed and buitm’ manufacturers are lu’ged to encourage their 
u.so in order lo improve nniritive value of hiitltu'. W.V.P, 

135, Stabilization of Butter Against Oxidized Flavor. Virgiu L, Koenig, 

(!fda. xVgr. Exp. Sfa., Sliliwater, rikUdiouia. Nut, Butter and 
Clioc.se J. .TV jt. 2d, Aug. BJ, .1337. 

Butler ])riiifs wiupjX'd in pa.rcJinuuit jiajtcr which had been treated ivith 
oa,l, Hour (Aiamizcd .Pajadnneii} ) and butter mixta'l willi 0.06 per cent of a 
hexa.ne exiract of oat Hour (Avenol) and Ihiui wrafipial in oi’dinary parcli- 
ineut wer<? stiavtl at 0'^ F. and at aO'^ ,P. for seventeen weeks, Aveui/.ed 
pai'c'hmcitl and .Avenoi slnovcd definite protective action against laiiowiness 
and rancidity d(iive’Jnpmejit. Avenoi gave an off flavor to the butter during 
the flr.st four weeks <.d: .storage. W.A'.P. 

136. Improving the Keeping Quality of Butter with Treated Parchment. 

(.h D. Dafile AM) D. T. JosEPiiso.v, Dairy Dept., Penn. State Col- 
h'gc, State College, Pa,. Nat. Butter and t'Jheese J. p. 6, July 
2d, 3937. 

Prints of butter wiuippied in Avenex-treated parchment Icept better at 
45® P. and and .slightly better at - 15® F. than butter -wrapped in ordinary 
parchment. W.A^.P. 

137, Keeping Down the Yeast and Mold Counts. A. B. Groth, Federal- 

State Butter Grader, Alankatn, ]\Iiun. Am. Creamery and Poultry 
Prod. Rev. 83, 18, p, 702, March 10, 1937. 

Mold spores may be kept down by keeping the creamery dry as with the 
use of overhead heating unit systems logetlier with proper ventilation; by 
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fr(?qiicnt elennsijig of tlio bnltcrinilk and water storage tanks; keeping the 
rovers of vats elosed dnrijig pasteurization so as 1(» pasteurize foam; draw- 
ing eroain from gales of vais wlnai keaK'd and pouring inlo main ])ody ol' 
e.jvain; elimination of “'dead poekels’' in vats; elieeking seams and si tiffing 
iKtxt's fretpieniiy foj* e,oniann‘na,iit)n ; tliui’ongli eleaiisiitg of ]>ipe lines and 
pmnps; espeeiaiiy lliorongli tdeansing; of llie ehiirn. for lliis is one rif the 
efiief somves of mold. Dijaad ions art; given for eare of the churn. P.S.L. 

138. Carotene in Butter Coloring. R. B. Stoltz axd 'T. S. Suttont. Dliio 

State r'nivcrsiiy, Colmidjns, Ohio. Am. Crtmmery and Poultry 
Prod. Rev, SJ, 20, p. 014, Sept. 8, 10l>7. 

The sindy eoneerns llie nst“ of semi-jnirilied earolene in oil as a ttolor- 
ing material for winter butter, and as a method of increasing vitamin A con- 
tent. Fifteen drops of Sniaeo carotene oil was added to a pound of butler 
and this was cliecked against a like sample containing no added carotene. 
Rats fed on the first sample siiowed a superior gi-owtli. Using a second 
group of rats, xiound of butter colored with another braiid of carotene pro- 
duced as mu fill growth as a group fed untreated winter butter. It "was 
found impractical to raise the vitamin A content of winter butter, however, 
to that of June butter. In the latter case, using Primatone, it was necessary 
to use four ounces per 100 iiounds butterfat to get a desired color. P.S.L. 

Otber Abstracts of interest are numbers .148, 183, 201, 207, 20S, 209, 215, 
210, 217, 218, aud 219. 

CIIFESE 

139. Modifications in the Composition of Cheese in the Course of Pro- 

longed Storage. Jean Pikn and ({. M.nrRim, L;i]>. of the Farm- 
ers’ Union, Paris, France. Li' Lait 17, 170, p. 1040, Dec., 1937. 

The moisture content of Caiuembert cheese diminished regularly from 
58 to 15 per cent during 18 months storage. During this period a consid- 
erable loss in dry matter also took place as a resutt of fermentation. This 
loss can attain 15 per cent of the original dry matter in the cheese and ean 
accordingly cause a considerable inci'ease in percentage of fatty matter in 
the. moistn re-free cdie('se, as the fatly matter is not lost by fermentation. 
Dui'-ing storage of the cheese for 13 months, the soliibh^ nitrogen attained 
a value of 41.5 per cent of the total nitrogen and ammonia nitrogen was CO 
per cent of the soluble nitrogen. During tlie stemage period the total nitro- 
gen of the cheese decreased from 6.36 per cent to 5.58 per cent, the soluble 
nitrogen increased from 0.55 per cent to 2.20 per cent and the ammonia con- 
tent from 0.17 per cent to 1.25 per cent, A considerable percentage of 
ammonia nitrogen is lost from the cheese at the same time that other volatile 
matter results from the processes of fermentation. The losses that have been 
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.n'CMUTf'd wtu'u tlic elieesps were stored at a temperature of 8 to 

t iMiA ‘ 1o tW F.'). • A.H.J. 


140. On the Change of the Lactose Content of the Curd after the Addi- 
tion of Water in Making Edam Cheese. H. A. Strks, Report of 
llii' Fx})t‘i'iim'iital Dairy Farm, ITooru, Holland, pp. 159—174:, 1937 
( Fu.u'!ih!( siimuiary i . 

Till* (*lit>t',s(miiiker oftmi adds water to llie whey during the elieesemakiiig 
])r()eess 1o lowor the ia<'los(‘ ecmteiit of liie eiird. • in this study it was found 
thai al leasi .15 miiintos iniisl he allowed after the addition of the water 
])cfo]-{‘ the wIk'V is drained off tlie curd, to make certain that a lactose equi- 
lias h(‘i‘u jv'ached lietweeu that in the eiird and the whey. A.G.D. 


141. The Influence of Salt on the Composition and Quality of Brick 
Cheese. K. li. Byers and W, V. Frice, TJniv. of ’Wisconsin, Madi- 
son, Wisconsin. Nut. Butter and Olieesc J. 55, 14, p. 10, July 25, 
1987, 

A salt content of approximately 2 per cent by weight of the cheese seemed 
best. Xjess salt encouraged abnormal fermentation, high moisture, weak 
body am'l open texture. Excessive salting caused hard, harsh body, unnat- 
urally white color, low moisture, loss of yield, delayed lactose fermentation 
and slow ripening. W.V.P. 


142. Identification of Roquefort Cheese. Ira J). Garari), ABRAiiAfti 
Minsky, J a:\iks 11. Baker, and VjoijA I^ascale, New Jersey Col- 
lege for AVoiueM, Rulgm's ITniAX. New Biainswick, N, J., and Gai- 
Bnker Lab., hie... Niuv York, X. Y. hid. and Kng. Cheni. 5.9, p. 
1107. 0(4., .1937. 

Tin* fraudnleiil suhstilulion <d‘ ('ow's milk Dine clief^se for the nmre ex- 
pensive ewe s milk Ibjquefort ciiee.se makes desirable an effective means of 
diliercmf iation. The color of the fat uad Us Polenske value provide a reli- 
able metliod. Analyses of the fat of niunei'ous authentic Ivoquefort cheeses 
and of a wide variety of flow’s milk cheeses ar*' reported. Polenske values 
for sheep milk fat varied betwiNui 3.6 and 5.95, while those for cow’.s milk 
fat mwer exceed(‘d 2.9. Tlu.* color of the extracted fat from ('ow^’s milk cheese 
was always deep jadlow; that from ewe’s milk fat was always pale green. 
The diet of the animals was found not to be responsiliie foi- the difference in 
range of Polenske values. Tlie Polenske number does not change with the 
age of lioquefort cheese. J.H.N. 


143. The Fermentation of the Egyptian Cheese “Mich.” El CtIieriany 
Mostapa, Bact, of the Dairy Hiuwiee in the Lab. of Vet. Path., 
(■i(Ui7.eh. Egypt. Le Taiit J?\ 168, p. 819, Sept.-Oet., 1937. 


CHEMISTEY 


51 



Baoilkis samliarolmtyrlcus mnylobacter mid 8t4'€2')t(K‘omus f as 
regularly identified in “Midi.” Often but not regiilarly “Mich” also con- 
tained Bacdllus mesenteric/iis, Bacillus suMilis, Proteus iclitkyosmns and 
Mm)ol)acteriii'm, InityrL On aging from 5 months to 14 months, tlu' pll in- 
ereased from 4.96 to 5.41, and the volatile acidity from 46 to SO degrees 
Soxhlet. During the same period the butyric acid increased from 1.01 io 
1.76 graiiLs per 100 grams of the cheese. A.II.d. 

Other Abstracts of interest are numbers 123, 126, 182, 207, 208, 209, 215, 
216, 217, 218, and 219. 
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144. The Physical and Chemical Properties of Casein Fat. Samuel G. 

Stevenson and Alfred L. Bacharch, Glaxo Lab., Ltd., Greemford, 
Middlesex, England. Bioehem. J. o'f, 721, 1937. 

It was reported in 1924 by other investigators that an anhydride of a 
hydroxystearic acid was obtained by repeated extraetion of the residual fat 
occluded with casein separated from skimmilk. 

The p]’esent authors investigated fxirtlier the character of the fat exti-ac.tcd 
from lactic acid casein subsequently employed in preparing “fat-free casein- 
ogen” used in Vitamin A-free basal diets. A eoini>arison of the fat con- 
stants of the extracted fat with those for normal biitterfat indicates that the 
casein fat is for the greater part indistinguishabie from butterfat, A thi’ee- 
fold concentration of nnsaponihable inatter in the casein following purely 
meehauical separation of most of the milk fat is of interest ami may ])e of 
physiological significance. An absence of phosphorus and consequently 
pho.s})liolipijis in the extract was nolcd. K.G.VT. 

145. Metallic Content of Foods an Important Health Matter. A. H. 

Stand, Cousulting (?hemist, New York (hty. Cert. Milk 11, 120, 
p. 7, April, 1936. 

This article describes briefly spectrograpliie analysis as a new technique 
for a rapid qualitative and quantitative determination of metals in dairy 
products. By this method of analysis the author demonstrates the presence 
of tin in evaporated milk and the dissolving effect of cheese on tin foil. 


146. The Value of the Volumetric Formol Procedure for Determining 
the Protein Content of Milk. B. Van der Bur(} and L. Harers, 
Dairy Tad), of the Agr. Univ., 'Wageningue, Holland. Le Lait 17, 
168, p. 805, Sept.~Oct., 1937. 

The det(wmination of the ]>rotein content of milk ]}y the formol titration 
procedure was jiot foinid to have the required accuracy. A.II.J. 
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CON'CENTEATED ANi) DEY IIJLK; ]]Y-P:R0I)'IJCTS 

151. Observations on Concentrated Frozen Milk. P. J. Doan and C. E. 

.FEATi-iERMAN, Division o;f: Dnir.A' MA’i'S-, Penn. Staio {Jollr;re, Stat(' 
C<>Ho£'’e, Pa. Milk Dealer ,' 27 ’, 2, j). 3.“). (12. Xoal. 1.1*37. 

A rojioi'l' oi:‘ studios on tlie oonoontraiion and f.foe'ziiiL!,' o!; nriik as a means 
ni! ]-)vos('Tvi'ni»' tlio prodnc't .for a, ])oriod ol: several AV<!e]«. Tlic .following fac- 
tors were studied: (a.) Degree of eoneenl ration, (b) lioinogenizatioiij (c) 
leng:th of .holding period, (d) lompej'atnre of tJunving. 

Tlie sp.ithors eonelnded Ihat : 

In o.oneentrating and fi’oezing milk .for storag(^ piu'poses a degree of eon- 
centration of aj)proximately 3 to 1 appt'ars to giA’e most satisfa(,‘.t.orY results. 

Homogenization prevents a rise of cream in the thaAved, reeonstituted 
milk. It decreases the tendency to churn, oiliiig-off and form cream ]dngs 
and also appears to aid in preventing tallowy fla,vor. 

The length, of time milk coiieentratcd 3 to 1 can be held in a .fj'ozen 
condition and .still produce a normal reconstituted pi’odnet is somewhat indefi- 
nite and pvoba.bh' A'aries with the tpialities of the original milk, the equip- 
ment iLsecl and tlie nielhod of handling. Prmn these results a. storage period 
of 12 weeks si^erns (piite possible. 

The protein of (‘oncentrated frozen milk is apjiarently denatured liy 
holding for long periods in. the frozen state. Tin’s, hoAYiwejq appears to be 
a revevsilile action. .In one sanqde (uicouistm'cd in these si tidies, ]"n.‘otein 
Avhich A\-as a]>pa,rontly l.tadly coagulated, was re-disper.scd in normal .fashion 
by licating to tempernturcs bthween 150 and 100'' P. 

The thawing teirqKTature docs not t^xercise much iiithieiusi on the propei- 
tics of the reconstitnled, concentrated frozen milk hut a temperature of 
120° P. appears to give less trouble in tlniAving ami rettonstiinling than mom 
temperatures of 50° P. 

The irumber of trials iitade iu this study and the number of samples in- 
chided are too few to Avarrant very positAe. ('onclnsions and it is hoped that 
the study may be contini.ie<l in more detail, partic.iilarly AAitli respect to the 
D'pe of protein, coagnlation obtained when concentrated milk is held iu the 
.frozen, state and Avith respect to the effect of concentration and freezing upon 
the curd tension. C.J.B. 

152. - Chemists Produce “Wool” from Milk. Home Economies Dept., Ohio 

Agr. Exp. Si a., Cohiinhim, Ohio. Ohio Agr. Exp. Sta. ^Veekly 
Pre.ss Bull No. 22, 44, Jan. 6, 1938. 

A brief ilcseription. of the Italian proces.s is gi\mn and a prediction made 
that 'Svool” from milk may develop comparably to rayon. W-Edv. 
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153. The Concentration and Properties o£ Vitamin H. Lbla H. Booker, 

Dept, of ('hcmistry, Columbia University, New York. J. BioT. 

Cliem. rH), 22:k lOlU. 

M'el'Iiods for s(‘-|>aj‘ating’ ibc relatively heat stable Vitamin II of the Vita- 
min P> enjtiplox from low ]a(hos(‘ whey powhler, and from rice polishiiio’s is 
<lt"S(*ribeJ. By llu' methods there is obtained 30 fold and 60 to 90 fold 
imo-ease in (•(nu'cntratiun of th(^ factor ])resent in the -whey powder and riee 
polisliin^’s, respectively. K.G.W. 

154. Ca.sein in the Fabrication of Plastic Materials. U. Genin, Paris, 

France. Le Lait 17., 1G8, p. 815, Sej)t,”Oct., 1937. 

(^isein pr(!C'ipitate(,! by rennin is rccjuired for the making of casein plas- 
tics. A review is gi^•<m of the methods for making casein plastics. Uses of 
casein plastics are discussed. A.II.J, 


155. The Fabrication of Artificial Wool. G. Qenin, Chemical Engineer, 
J^aris, France. Le Lait 17, 169, p. 919, Nov,, 1937. 

A general discnission is given of the mannfaeture of casein and the fabri- 
cation of artificial wool fibers (Lanital) therefrom. Comparative carbon, 
hydrogen, oxygen, nitrogen ajid snlj>hrir <’.ontents of true wool and Lanital 
are given. Exce])t for tlie snli)hur content which is higher in wool and the 
carbon content winch is higlier in Lanital, the (imposition of the two sub- 
stanees is murli the sanu*. In cold caustic soda Lanital dissolves more rap- 
idly than wool. On burning wool and Lanital fibers, the residues ar(3 much 
tlte same. On iHiiling a sajuple ot; Lanital foi* 3 hoiu’s in an alkaline soap 
solution, it. loses ahoiit .1 per cent of its weight, whih? on treating wool in the 
sam(‘ Jiianner, the loss in weight is ahont 10 times as gr(3at. iamital is readily 
dyed. It is felled mortireadih'' than wool. A.II.J, 


156. Bovine Tuberculosis. Editorial. Am. J. Pub. Health, 27, 9, p. 919, 
1937. 

This editorial (le.st;rjh('s an outbreak of tubenmlosis in a Swedish rural 
community in which 50 persons, mostly childi’cai, suddenly showed signs of 
tiibercndosis. Practically all had Ixvri sup])lied with raw milk from one 
dairy. One cow whieli liad been passed as free from tuberculosis upon 
clinical exa)ninati<jn by veteilnariaus had an a(‘iite Lubereulosis of the uddei* 
which resembled llu-" usual type due to sti'eptoeoeeus. However, the milk 
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tt’einod ■will] tiibei'cile bacilli. Clinical exaimnatiori of milk (;ow.s, ('vcn by 
ihe mosi. skillful Yt'lerinary su'i'ji'eon, is not sufficient. “Not only sluaild 
jiiilch cows Jiave llie Inlxn-culiu test, but all market milk slionld Ik* pasti'isr- 
ized, and this a])]')lit*s even In wliat we know in this country as Ccrtilied iiiilk” 
states the editoi'ial. iU.'W.Y. 

157. A Milk-Borne Epidemic and Its Lesson. Editorial. Arn. d. Pub. 

Health, S", 10, p. 10L>, 1937. 

Oidy ]]astein“iza1ioj] of all market milk can ave]-t such tj-aj^-edies as the 
outbi-eak. of typhoid fever in Engtaud which is described. Aj)proxdn]ately 
718 persons cotitraeted tin? disease, 31 eases being fatal. Pasteurization was 
immediately sm.'e(*ssful in bi’ingiisg the outbreak to an end. kl.W.Y. 

158. Vaccination Against Bang’s Disease in an Infected Dairy Herd ■with 

United States Bureau of Animal Industry Brucella Abortus 

Strain 19. C. M. Haring, University of California. Bf*rkeley, 

Calif. J. Am. Vet. Med. Assn., N.S, 45-1, p. 52, Jan., 1938. 

In a lest of the resistance of daily cattle to Brucella inbadion, 93 heifer.s 
wi're vaeciiiated with va,eeiue prepared from strain 19. During a four year 
period in which these heifers were in a dairy herd affected with brncellosis, 
this treatment apj^arently has been beneficial in retarding: the spi‘('ad of the 
disease. >Slrain 19 was not spread to healthy noii~va<;cinat<*d cattle tliruogii 
association with vaecinated auimals, A^accine from strain 19 'nsed on four 
('ows imlnci'd a pronounced but temporary drop in milk production. 'Vac- 
cination during advamsRl {pregnancy of a cow kept in isolation lii-onght, about 
a ty])ical brncClosis, J.'W.AY. 

159. Consider Vaccines for Bang’s Disease. B. H. EiKaxoTON, Ohio Agr. 

Exp. tSta.. Animal Disease Control Laboratory, Beynold.sbi’U'g, 0. 

Ohio Agr. ’Ex]). Sta., 'Weekly Press Bull. 32, 45, Jan. 13, 1938. 

Tndisci'imiuate use. of vaccines is not justified in any known sidiemt* of 
Bang’s disease control. Calfhood Y^aecination seems to have* u'lerit, although 
its use is still iii the exjierirneutal stage. The use of vacf'.bies appears most 
warranted in infected herds where removal of reactor catih* or adequate 
segregation of j-eactnr and non-react or animals is iinpracth^al. AY.E.'K. 

FidEDS AND FEEDING 

160. Preparation and Nutritive Value of A. I. V. Alfalfa Silage for Dairy 

Co'ws. Mau<'’olm Beeson, College of Agr,, Madison, AWs. Cert, 
Milk L2. 137, p. 0, Sept., 1937. 

Tlie A, I. Y. method of making silage is the preservation of given plant 
tissue by adju, sting the pll to 3 or 4 with mineral acids. 
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’’i'lu'i nitrogen (iistribntion of A. I, Y. alfalfa silage showed some pro- 
d'olvf^is hilt only slight: ammonia prodnetioii. Tlie carotene content of this 
silage was c'qnal to tliat oj; the original green tissue. _ 

Tlio feeding of A. .1, Ah alfalfa silag’c to dairy cow's definitely increased 
the carotene and vilumin A content of the milk. The blood also showed a 
nineli iiiglier carotene eimtent. No unusual changes in milk production 
resulted from fe(‘ding A. 1. Ah alfalfa silage. Eats fed mineralized A. I. Ah 
silage showed a gi’cater average growth than rats fed mineralized wdnter 
milk. 

Elood and urine analyses indicated that the higher acid intake of the 
euws w’as being neutralized by means which prevented any deleterious effects 
on the animals. AV.S.M. 

161. Molasses Silage Produces Unusual Results in Feeding. C. B. Ben- 

der, New Jersey Agr. Exp, Station, New Brunswick, N. J. Cert, 
Atilk 12, 136, p. 9, Aug., 1937. 

Feeding trials were conducted to study the color and flavor of milk pro- 
duced by Guernsey cows w'lieii fed on various types of roughage. It was 
found that the color was maintained more uniformly in the groups receiving 
grass silage as part or all their roughage. The roughage ration wliieli con- 
tained a Jiigli i>rnportion of good quality molasses silage -was superior to corn 
silage in its ability to produce milk of a high color and flavor. W.M.S. 

162. Need Afitamin A for Normal Reproduction. T. S. Sutton, Ohio 

Agr, Exp. Sta., AAhsustcr, 0. Ohio Agr. Exp. Sta. AVei'kly Press 
Bull. 22, 47, Jan. 27, 1938. 

Eecent cxperiimmts having shown iLat a rafion dciicient in vitamin A may 
produce iiermanent sterility in both males and females, it is recommended 
that the pj-aetiee of feeding bulls low' quality hay refused bj" other classes of 
livestock he discontinued. AV.E.K. 

163. Making Silage from Hay Crops. A. E. Perkins, C. C. Hayden, C. F. 

Monroe, AV. E. Krauss, and E. G. AYasuburn, Ohio Agr, Exp. 
Sta., AA'ooster, 0. Ohio Agr. Exp. Sta. Bimonthly Bull. 23, 190, 
pp. 3-12, Jan .--Feb., 193S. 

Four methods of making legume silage (molasses, mineral acid, dry ice, 
and no treatment) are described briefly. Experiments with a special appa- 
ratus for exerting pressure on green material demonstrated that dry-matter 
content of the material to be ensiled is of prime importance. Appreciable 
loss of juice -was obtained when green material containing less than 25 per 
cent dry matter was subjected to 8 pounds pressure per square inch. This ■ 
corresponds to tlie pressure at the bottom of 26 to 28 feet of legume silage 
containing 30 per cent dry matter. Samples containing 30 per cent dry 
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raattor lost no juioo under 8 pounds pressure and. little wlnm under 32 
pounds pressiu'e. It is I'eeoiumoiided tliat silo filling operatiojis ])e so 
phmneil lluil iLe lighter; drieil material go h\to the silo first and be follow'd 
with, tin.; Iiouvier, wetter nuiteriul. W.E.K. 

.F(jOT) YAlAJhl OF .DAIEY rKODIIOTS 

164. Vitamin D Milk — Its Role in the Prevention and Treatment of 

Rickets. Bexjamtn Kramer, Pediatric Kcscarelt Lab., Jewish 
Hospital, Brooklyn, N. Y. Cerl. Milk 11 , 125, p. 3, Sept., 1936. 

The author’s coiielusioiis in part are as follows: 

The best evidence fails to revt.;al any differenee in potency unit for unit 
between the different f(.)rms of vitamin D milk. 

When milks containing a larger number of vitamin I) units (400 to 430) 
are compared with those containing 135 unit.s per quart, the former are found 
to be more effective as measured by rate of growth, calcium and inorganic 
phosphorns in the serum, calcium and ];)hosp>horiis retention in tlie bones, 
and complete absence of roentgenological and clinical signs of rickets. 

In the prevention of rickets in the prematurely born infant and in the 
treatment of the disease in the more resistant child, vitamin D milk must 
be supplemented by other antirachitic agents. AY-B.M. 

165. Scientific Control of the Nutritional Content of Cow’s Milk. AY. 0. 

Russell, Bulgers llniv., New Bruuswick, N. Y. Cert, Alilk 12, 
132, p. 0 , April, 3037; 12 , 333, p. 5, May, 1937; 12 , 334, p. 10, 
June, 1937. 

This serit;s of arlieles deals chiefly with a discussion oij attempts whiFi 
have been made to change the composition of milk by v.ariation of the eon- 
stitiieiits of the ration. Tliirty-fonr references on the inore recent reports 
on this subject are given. The author concludes that generally speaking, 
the constituents of milk which give to milk its characteristic properties tend 
to remain constant in coiicentration, regardle.ss of the composition of the 
ration. Thus, the milk proteins, fat, lactose, calcium and phosphorus, tend 
to be maintained at constant values, whereas vitamins A, 0, and D, and 
iodine can be varied to a. considerable extent by the level at which these 
substances occur in the ration. . AY.S.M. 


HERD MANAGEMENT 

166. Calf Raising Problems. IT. A. Herman, Missouri College of Agric. 
Jersey Bulletin, 57 , 3, Jan. 19, 1938. 

The maiiiteuanee of tlie dairy herd in numbers and established production 
levels requires the replacement of 20 to 30 per cent of the cattle annually. 
The necessity for this high replacement rate may be largely attributed to 




Ban.'s .ViM'iis.-. Iiiiislitis. ^!^‘l•ilii.v. iii»l In'V ^aiMOnb icpoltul 

stu.li« sli.nv llu. nx,v:,v<- .mV ill III. lOU.A. '>*' H'is 

n„. I,..,., I :i.(; i.l .vnirs ,il't>.r Tl.v ailvaiitagos and dis- 

j!(lvanUtL',vs “I* 1 ‘aisiiiu' aalvas ara iiis4*uss(‘(l. H is siiggf'sted that ju 
tlR* mnsi saiisr.-H-ioi'F inatl.u.i of juainlaiuinu' and hnprovhis' tlu' hml is by 
iho raisinu of rari-raliy xdorlod oaivos. d’ho ealf should be culled bor- 
(ui'dilr and oidv iliosi- from Iho ]m>,t coivs and sired by well breil sit( s o.p .. 
r,if morUilily is ox.mediu-iy hiyh in many herds, simlies a, re reported show- 
iii- Uial ordv ahoiil du lo 7d per emit (,f ad lim heifers saved come iido pro- 
duel imi. Si-ours, pneumonia, and numeral digestive disturbances aceouidi 
for most of the losses. A ]dan of earefid managemeni and strict sanitary 
iiieasiiri's is suggested as a means of cou'ibuttiug high ealf moitcdity. 
eare of Hie nmvboni eaif. and the raising of the calf to maturity by various 
feeding ])rou'rams is diseussisi. the reader is I'eleiiod to j\Io. A^-i. Exp. Sta. 
Ifuil. 377 for a description of tlie various methods sueeessfiilly employed in 

, . L.C. 

call raising. 

167. What Can be Learned from Production Records. C. Y. Cannon, 

Iowa Riate College. Jersey Eiilietin Jr, 2, Jan. 12, 1938. 

TJie objectives of cmr testing jirograms are outlined and are stated to be: 
(■J) to obtain a cheek whereby feeding and maiiagemmit improvements can 
he made on rows so as to increas.* linaneial returns, (2) to discover those 
sujierior cows v'liose lilood shoiiid be used lor the jiroduetion of the ntxt 
generation, ami (3) lo lest the breeding powers and merit, of bulls in service. 

As iitil ferfat j.iroduel ioii increases fr(.un 200 to oOO jioiinds, tiie increase 
in fmnl costs moves at the rat(‘ of about ^11 to ^\2 jier cwl. of Imtteriat.. 
The value of the ^product increases more ra{)idiy se that there is a greater 
ditfi'i’enci’' bet, ween iceil costs and vaim' of product. 

Records at tJie Iowa Stale College dairy farm siiows that of every 100 
two-year old lieifers entering the herd. 77 per emit becomi' three-rear olds; 
57 per c.enl. become fouj'-year olds; 41 per cent beeome tiA*e-year mds; 33 pel 
cent liecome six-year olds; 22 per cent become seven-year olds; 14 per cent 
beeome eight-year olds; 11 per cent become nine-year olds. Tliese figures 
vary but slightly from Iowa Cow Testing A.ssoeiation i-ecords. Rueli losses 
from the herd are caused by various agents. L.C. 

168. Water Your Cows Well. (1 C. IIavdkn, Oliio Agr. Exp. Sta., 

■Woostmg O. Ohii> Agr. Exp. Rta. Woekly ErcKs Bull. S2> 44, Jan. 
G, 1938. 

Cmvs have a rmptiri'raenl for water from 4 to 5 times greater than tlie 
amount provided in their milk. Even dry cows need 10 gallons or more 



lUK CREAIM 


169. Pasture Improvement Gives Good Returns. D. li. Dodd, Oliio Ajrr. 

Exp. AVooster, 0. Oliio A«‘r. Exp. Sla. AVeekly Press Bull. 
A'P 47, 4 an. 27, 1988. 

.In a series ol' tests extending’ ove.r 7 years, a liberal Ireatment of 20 
pel' rent snja'rpliosphate on limed ])asl.ur<‘ land ju’odueed 244- pounds of 
beef per acre in (a)in])ai‘isoii witli 185 y)onnds wliere no pliospluile was used. 
AVhen a liiyii white ciover cojitent prevailed the difference was (‘ven g’reater. 
In lei-ms of milk, llie areas without pliospliat.e produced the e(jiiivalent of 
.1078 ja.mnds; all the jihospltate areas, an avera^'c of .1050 pounds, and tite 
liiyli elover plios})hated anais, 2255 pounds. W.E.K. 

ICE CREAM 

170. Air Conditioning the Retail Ice Cream Outlet. Artiuik PjEURSTOCk, 

AValgreen Drug Co., ('Iiicngo, 111. Tee Cream Rev. 21 , 1., p. 22, 
Sept., 1937. 

Tlie experiences of a large drug company who have air conditioned 125 
store.s is given. The iiiaiu reasons for aii’ conditioning the stores are : (1) the 
comfort of the customers, (2) tlie heallli and, coiisocpiently, the temperament 
of employees, and (3) the greater cleanliness of merchandise. Best results 
are obtained when the temperature Is not kept too low, and is raised as 
the outside temporal. nre rises. Relative humidity is kept between 50 and 
55 degrees. J.H.B. 

171. Automatic Refrigerated Vending Machines. Anonymous. Tee Cream 

Rev. 21 , 2. ]\ 31, Bept., 1937. 

Refrigerated ice cream vending madiines have been developed. The 
machine described in the arliele has an ice bunker lhat holds .18 pounds of 
dry ice to refrigerate 102 iee cream novelties. The <lelivery operation is 
aecomplished electrically. fJ.II.E. 

172. Some Attractive Ice Cream Specialties. Jonx Cl.utor, Birming- 

ham, Ala. Ice Cream Rev. 21 , 2, p. 44, Sept,, 1937. 

Directions are outlined for making ice cream specialties hicluding 
fniit pie, baked Alaska, pumpkin pie, fruit cake, iee chocolate cake and 

nut roll. J.H.E. 

17.3. Some Sanitary Aspects of Ice Cream Making. M. J. Pruoha, Dept, 
of Dairy Husb., Uuiv. of 111., Urbana, 111, Ice Cream Rev. 21 , 2, 
p. 74, Sept., 1937. 

In the summer of 1936, 480 samples of ice cream collectefi in different 
cities in Illinois had an average bacterial count of 1,000,000 per ml. Bac- 
terial analysis of some 600 samples of unpasteurized ingredients added 



ABSTRACTS OP LITERATURE 


showed that these ingredieiits may be a real 
earn. Other sources of bacteria in ice cream are 

J.H.B. 

■ S. L. : TUceey, D 
Ice Cream Eev. 3, p. 69, Oct., 


17^. Manufacture of Sherbets and Ices, 

Ilnsb., Unir. of 111,, Urbana, 111 
.1937. V 

Ihie problems iuYolvetl ill the luaniifacturo of ices .and. sherbets and their 
com?ctk)ns are described. J.H.B. 

175. Serum Solids— The Role They Play in Ice Cream. C. A. 

Hept. of Hairy Hush., Iowa State College, Ames, Iowa. Ice Cream 
Rev. 5J, 2, p. 62, Sept., 1937. * 

Serum solids improve body and texture of iee cream but when used in 
excessive amounts pronounced defects occur which include, sandiness, soggi- 
ness, and poor melting quality. Serum solids may im.prove the flavor but 
as the milk solids are increased more flavoring must be added as the addi- 
tional milk solids serve to subdue the flavoring. Serum solids may be sources 
of definite “off’ ' flavors. J.H.B, 

176. Calculating an Ice Cream Mix Made in a Vacuum Pan. Hans Bdel, 

Gehl’s Guernsey Farms, Mihvaukee, "Wis. Iee Cream Rev. 21 , 4, 
p. 34, Nov., 1937. 

By use of a eliart aecoiripauying the article the author gives instruction 
for arriving at the quantity of various ingredients to he used in making a 
mix in the vaeutun pan. J.H.B. 

177. Ice Cream Floor Plans. Anonymous. Ice Cream Trade J, 33 , 12 , 

p. 8, Dec., 1937. 

Floor i)]a,ns for a 300,000 gallon ice cream plant showung arrangement 
of rooms and location of the various prices of equipment is presented. A 
description of the plan of operation is also given. W.H.M. 

178. Common Flavor Defects in Ice Cream and How to Control Them. 

W. C. Cole, Dairy Ind. Div., Univ. of Calif. Ice Cream Trade J. 
33 , 12, p. 16, Dee., 1937. 

Off flavors in iee cream may be caused by (1) the use of inferior raw 
materials in the preparation of the mix, (2) the use of inferior flavoring 
materials in improper eombinalion of flavors, and (3) the development of off 
flavors during storage. The use of pure vanilla extract rather than imitation 
vanilla and low storage temperature are recommended. "W.H.M. 

179. 1936 Ice Cream Production Figures. Anonymous. Ice Cream Trade 

J. 33 , 12, p. 40, Dec., 1937. 


I 
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182. The Dairy Industry’s Future. Harry 0. Caltort, The Pfandler Co,, 
Elyria, Ohio. Proc. 37th Ann. Conv. Int. Assoc. Ice Cream Mfgrs. 
Vol. 1, p. 64, Oct., 1937. 

A proposal is made that there be periodic meetings of representatives 
of the International Association of lee Cream Manufacturers and' Milk 


Tlio production of ice cream and sherbet by each state and for all states 
during 1936 as reported by the U. S. Department of AgHculture is printed 
in iahular form. The total produetioii of ice cream in 4,441 X3lants was 
248,812,000 gallons rexu'esenting an increase over 1935. W.H.M. 


180. The Association’s Year. Egbert C. Hibben, lut. Assoc. Ice Cream 
Mfgrs., Washington, D. C. Proc. 37th Ann. Conv. Int, Assoc. Ice 
Cream Mfgrs. Yol. 1, p. 41, Oct, 1937. 

Proposed legislation to be considered by the 1938 legislature and how 
it would aifect the ic(3 cream industry is discussed. 

Tlio information service of the association has been increased and numer- 
ous requests for juiblications have come from manufacturers, teachers of 
home economics and other interested groups. 

The lee Cream Merehandising Institute is disseminating regularly infor- 
mation heliiful to distributors of ice cream as well as consumers. M. J.1\L 


181. Our Industry. Madison H. Lewus, Int. Assoc. Ice Cream klfgrs., The 
Borden Co., New York, N. Y. Proc. 37th Ann. Conv. Int. Assoc. 
Ice Cream Mfgrs. Vol. 1, p. 24, Oct, 1937. 

The three major activities of the International Association of Ice Cream 
Manufacturers at present are the aeeoiinting, merchandising, and legislative 
work. 

The accounting bureau completed two general surveys, one an analysis 
of advertising and the other of sales. The analysis of sales showed a very 
dehiiite shift in the past years. Bulk sales have decreased, package sales 
luive increased, and there has been a sizable increase in. novelty or specialty 
sfiles. 

The I(ie Cream Merehandising Institute has disseminated merchandising 
hints and materials to association members. Talking slide films have been 
prepared for retail to ice cream maniifaeturers for dealer and consumer 
education. The institute staff also held a series of foimteeii inercliandisiiig 
meetings in different parts of the eomitry. 

Federal and State legislation which affects the ice cream industjy is 
closely followed with the view of protecting the industry to the greatest 
extent possible. 

Preliminary statistics indicate that the 1937 sales of ice cream will 
iproduce the greatest gallonage for any year in the history of the in- 
dustry. M.J.M, 



183. Fundamentals of Official Ice Cream Control as We See Them in 

Birmingham, Ala. L, (i Bulmee, Jefferson Gomitjr Board of 
ITealt]), Birmingham, Ala, Iha.)c, 37th Ami. Cony. Int. Asso^ 
Cream Mfgrs. Vol. 1, p. 66, Oct., 1937. 

The Itnidameiitals of ice cream control are; (1) complete pasteurization 
of all ice cream mix to a temperatnre of not less than 50° P, for a period 
of 30 minutes, followed by immediate cooling to the aging temperature; 
{'2) positive conti'ol, so far as possible, of ice cream mix after pasteurization 
s(» that reeontamination does not occur, and (3) improvement on esthetic 
gTonnds of Ihe wholesomeness and quality of ingredients entering into ice 
cream. ■ . ■ ■ 

The practice of shipping or transporting ice cream mix and freezing it at 
another place is viewed with considerable alarm by the autlior. M.J.M. 

184. Report of Simplified Practice Committee for 1937. Ridoway Ken- 

nedy, Jr., Chairman Simplified Practice Goinniittee, Abbott’s 
Dairies, Inc., Philadelphia, Pa. Proc. 37th Ann. Conv. Int. Assoc. 
Ice Cream Mfgrs. AM. 1, p. 88, Oct., 1937. 

Sufficient, study has been made by tlie committee to determine that ice 
cr<‘am can ])0 kept in perfect eatingvcoinlition for 12 to 48 hours in the ice com- 
])artment of 1,he liousehokl refrigerator. Tlie committee will meet -with rep- 
resentatives of tint National Electrical Manufacturers Association for the 
purpose of fiuditig, first, how many types of household refrigerators are so 
constructed that the ice cube tray shelves are removable, so that ice cream 
in the present t.yjte of bulk and brick coiitaiuers may be stored in it in quan- 
tities from a pint to several quarts. Secondly, the cooperation of inanu- 
faeiurers of hon.sehold refrigerators tvill be seen red, if po.s.sible, in so design- 
ing every model that the machine, s will accommodate the present bulk and 
factory filled package,s. 

An increasing number of ice cream manufacturers are adopting the “ice 
tray type” of package in order to make ice cream available to consumers 
in a form suitable for storage in household refrigerators of the type having 
space inadequate for pre.sent bulk and brick ice cream packages. AI. J.M. 

185. Europeans Eat More Ice Cream. Hamuel II. Baer, Blanke-Baer 

Extract and Preserving Co., St. Ijouis. Tee Cream Field 31, 8, 
p. 31, Dee., 1937. 



]\rr. Baer, who reeeiitly retiirned from an European trip, states that 
in 192-‘i almost 97 per eent of the ice cream sold in Great Britain was vanilla 
ice cream. Sinee that time the volume has increased many fold with an 
increased percentage of strawberry and ice creams other than vjinilla, though 
vanilla ice cream still comprises over 75 per cent of their volume. 

He states that improvement in the quality of ice cream has also taken 
place in .Englaud, especially due to controlled composition of the mixes 
used, but also because of the use of better flavors as well as improved ice 
cream machinery from the United States. 

In 1980, the author states tliat there were practically no wholesale ice 
cream manufacturers in Paris, whereas now there are seven wholesale fac- 
tories there producing between 50,000 gallons and 500,000 gallons aniinally. 
The most modern of these has American equipment. In Switzerland he 
states that there are now five large ice cream inaniifaetiirers. He reports 
the per capita consumption of ice cream as follows: United States over 3 
gallons; Great Britain about one-lialf gallon; France about 1 pint; and 
Switzerland about oiie-lialf pint. W.C.C. 

186. Plea for Uniformity. Glexn M. Young, Missouri State Dept, of 
Health. Ice Cream Field 1, p. 9, 1937. 

Tlie author states “all health departments, whether state or city, have 
the same objective — the health of the people. A great deal of confusion, 
unnecessary duplication and expense could be saved if there were greater 
uniformity in regulations governing the maniifaeture and sale of ice cream.” 

He states lliat due to the advent of the “counter f)*eezer” ice cream plants 
pivsent many ])?’ohlems to lieallh officials that are sometimes difiles’ent from 
those encountered in milk ])i*ocessing plants. Emphasis is placed upon 
tlie Jiecessity of safeguarding the ])rodiict after pasteurization, since “this 
is tlie last sanitary safeguard stauding lietweeu tlie final product and the 
consumer.” He continues, “Few public health officials who have the best 
interest of their people in mind would permit milk to be 
plant and then be placed in. (ums and hauled to drug si ores, restaurants, 
confectionaries or grocery stores for bottling. Exactly this is permitted 
with ice cream mix. It is even shipped long distances from one state to 
anotlier. This in itself may not be so objectioiiahh‘. It is how the mix is 
handled after reaching these places.” 

He outliiuHl some of the commonly accepted practices regarding cleaning 
and care of equipment as a means of safeguarding the xJi'oduct. He points 
out, however, that, “one of the weakest links in the ice cream chain today is 
in retailing the product rather than in manufacturing it.” W.C.C. 


187. Fall Season Suggests New Flavor Recipes. John GijAitou. Ice 
Gream Field -V/, (1, p. 47, Oct,, 1937. 
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rocipcs for vurioiis iliworod. ice crGiuiis siiitEblc foi tliG fEll 
iiro. jiimi. The lisj- iueliules jrrape grape meriiigTie and llie following 
ii'i‘ creaios: pirmpkiu. coconut, p(-‘rsinnuon, i)ear, lioneydew, melon, and 

aAVn:n.lu. ' ' ■ W.O.C. 

188. Oat Flour as an Antioxidant Sidney HIusueRj LMuslier Foundation, 

Iiuc Ic.e (trs'aiii Field ,‘?7, 7, p. 81, Nov., 1937. 

The aniher i^lainis tliai “aV(‘nox” (an edible outlloor product) is ellective 
in reiariliuii' lh(‘ developnieni of otf Jlavors in dairy products. To substan- 
tiate Jhis elaini he rej’t'rs to previous]}’- published results, reproducing some 
of tluau in table fonn. These results also indicate that when 0.5 per cent 
of '‘avenex*’ is used in i(;e cream that a reduction of at least 25 per cent 
of the stabilizer content, is desirable in order to a-^mid overstabilized ice 
cream. : "W.C.G. 

189. The Matter of Mix. AY. IT. Brown, TJniv. of Illinois. Ice Cream 

h'ield .7i, 3, p. 9, July, 1937 ; 4, p. 27, Aug., 1937. 

The effects of adding various ingredients to ice cream mix after it has 
been pasteurized was considered in the light of sanitation and the bacterial 
content of ice cnunii. Sp(R‘ial consideration was given pecan nut meats. 

The aullior reviews some of the work previously published by other 
invest igaioi's to show -(hat although the total number of organisms in the 
tnrislied i(‘.e cream resulting from the addition of nut meats may be small, yet 
50 })er emit of the sam]>!es gave a positive test for Bacirrtnni coli. 

I'ln* a.uth<>r tried G9 different 1realmen-t.s of pecan nut meats but states 
that mily 12 showed }-)ossih!iiti(*s of being sticcessfnl, and of these only 4 
w<u’e recommended. 

In a e,o'm])a,rison of various methods of st(U'ing nut meats the author 
states “The best I'csults from the standpoint of flavor and crispness were 
secured by storing in an open container at room temperature and the poorest 
results were secured by storing in an open container in the refrigerator 
room.’’ I'hese observatirms were made during the winter months. 

Brief mention is also made of the preparation of peaches, bananas, and 
oranges for nse in ice cream. 

Tlie following statements are taken fi’om the. eoindnsions drawn by the 
author; 

1. The sanitary quality of pecan nut meats can be greatly improved by 
dipping in a 5()~75 per cent boiling solution of sucrose plus 1 per cent salt 
followed by drying in a hot air oven. A marked improvement in the flavor 
of the nut meat usually resulted from such treatment. 

2. The treated meats can be,st be stored in glassine bags at room tempera- 
ture, The relative humidity should be around 42 to 50. 

3. One-tentli of one per cent of sodium benzoate added to coloring mate- 
rials will not inhibit the growth of bacteria. 




4. The addition of 25 per cent alcohol to i-oioriiig' loalta'ials will present 
the growth of bacteria and mold. 

5. Coloring niatcrialf^ can he Iieatcd to .1-10'', KJO''-, or for 50 

minutes without injuring tin' qualily of the colors, ,,i\(idirtona1 lu'etirig, in, 
sonio cases, slightly i-eduees the intc'usiiy of Ihe color. 

6. Strawberries and raspberi’ies (‘an be pasteurized to 145'’ F. !'<tr 30 
mi.iint(\s to improve tln'ir sanitary qualify wheii used to tlavor ii'c ereani. 

7. Peaches mixf?{l with sugar can he boiled for 3 mifintes witlioiil injuring 
the tlavor of tin' fruit. 

8. The flav(n' of orangt's is not atincted wdn'ii dippv'd in 75-100 parts per 

million, chlorine water to impj'ove the bacteriological aspects of the fruit 
for use in i(3os or sherbets. W.C.C. 


190. Scoops as a Source of Contamination of Ice Cream in Retail Stores. 

Andrew J. Krog axd Dorotity S. Dotkgiierty, IlealtJi Dept., 

Plainfield, K. J. Am. J. Pub. Tlealth .?r, 10, p. 1007, 1937. 

Bacterial eoiiuts of scoop samples w’^ere invariably higher than those of 
samples taken with a sterile spoon indicating surface contamination from 
scoops. The factors inthieneing the extent of eonta,mination are discussed. 
Stimples taken with dry seoojis were lower than those taken \vith wet scoops. 
The authors conclude that if the ice cream scoops and other dispersing 
utensils are kept on a dry rack protected from flies, dust, and other sources 
of eontamina,ti(m, instead of in water, and rinsed w.ith citlier hot or cold 
tayj w’-ater after and before each use, the amount of contamination from the’ 
dispensing nteiisils can he greatly reduced, M.'W.Y, 

191. Does Ice Cream Pay on Retail Dairy Routes? Fredektuk E. Jacob, 

Th(3 Rleveus-Duvis Co. IMiilc Dealer .57, 2, p. 30, Nov., 1937. 

T1j(^ a.uthor (.lisensses the ]’n‘t.>s and cons of ice ci-esnu on retail dairy 
ixnitos. The folhnving (‘On (.'.Ins ions are drawn: If you. have a higli class 
product, high class trade -with good home refrigeraiiou, reasonably long 
summer cliniaie, inttdligenf, aggressive routeimm ■'^vil li some bornis incentive 
to increa.se their ('arniugs, and not too much, cheap package conipetitioi], 
then you should be selling ice cream <)n jmur retail routes. But — if you 
have numerous ’wholesale routes, less than ten or a dozen I'ontes, too mricli 
union domination of ronteraen, routemen of the old “milk and cream only*' 
school, too short, summers, not enough finances to provide tln^ proper la^frig- 
eration, a lack of advertising and merchandising facilities, you’d better look 
twice before you go into ice cream on retail routes. C.J.B. 

192. Walgreen’s Trains Its Employees. Arthur Beiirstock, Tee Cream 

Trade J. 33 , 8, p. 8, Ang., 1937. 

A process, perfected over a period of years, has been developed by the 
Walgreen Company for training new recruits into a smoothly functioning 
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avmy of soda foiiBi-ain employees. Prospective employees are jadged on 
j>(;r,sonal fdpiearance, capacity to learn, and cleanliness. Once an application 
is appj’uved llie, pro.s])(iclive employee is refjiiired to study a maiinal designed 
to lifdp him learn the AValgreen ivay ol doing things. A Training course 
lasting JVoni tlu'ce days lo a week, under the best man in the Walgreen 
.service, is Ihen giv('n, 1‘ollowed by a Iri]) through tlie commissary ‘vvliere lie 
is iupn’essed with llie sanitary uietbods used in. food preparation. An ex- 
aminalioi) einls the employee’s J'ormal training. Pnlletins telling of! new 
methods avo .sent out and district meetiiig.s are held to discmss coiinnon 
jiroblems. W.H.M. 


193. Flavor Drives Build Sales 20 Per Cent. Dwight Abbott. lee Cream 
Trade J. .?.V, 8, 12, Ang., 1937. 

Two weeks’ concentration on a single flavor has produced better results 
tlian the advertising of* many liavors of ice cream. Backbar dominations 
and colorful window displays have been used successfully by the Pangburn 
Company of Port Worth, Texas, to produce increased ice cream sales during 
the past six months. W.H.M. 


194. New Price Policies Pay Big Dividends in Sales. J. Edw. Tuff. 

Tee Cream Trade d. .5,9, 8, p. 16. Aug., 1937. 

The Hayden Ice t-lreani Company, Inglewood, California, has employed 
a volume dividend price 2)lan to increase sales. Dealers are charged a 
base price and on the tenth of each month is paid an earned casii dividend 
bast'd on volume of sales. The* company lias been able to maintain uniform 
rt'tail price in its dealers’ stores, Ah'W dealers are m^eejited only after a 
study of Hie area served by tlic store, and onet3 the dealer is aece])ted the com- 
])any assists him to get started pr(»perly by mailing invitations to his cast om- 
ens inviting them to the store for a free pint of itic cream, Tlie dividenetl 
scale is based on actual differences in the cost of selling to the different 
dealers. W.H.M. 


195. An Open Letter. Malcolm Parks. Tee Cream Trade* J. 3o, 8, p. 20, 
Aug., 1937. 

In a letter addre.ssed to the ice cream manufacturer, a dealer calls atten- 
tion to tlie many practices originated by the. manufacturer which injured 
the dealer’s busine.ss. Increased eomjictitioii for retail stores and other 
outlets, cheap packages, and othei* items have only served to make it more 
diffimilt for the dealer to make a profit. The dealer states that ho has decided 
to part company with the manufacturer and cooperate with other dealers 
in promoting their own manufacturing plant, and engage in other activities 
for the mutual benefit of the group. W.Ii.M. 



196. Refrigeration without Accidents. Edw. E. ChiANMiri. Indus! risil 

Engineer, Nat. ('’louneil. lee ('Ireain Trade J, ,‘>o, 9, j). 17. 

Sept., 1987. 

i\Iost of tlie aceidouls \vl)ieli oeeui- in refj-ig{‘ratio]] pJaiil.s are prevenlnhle. 
Proper eonstrnction of tJie bniJding to ])j‘Ovide adc^quati^ light, aud veniila- 
lion, loealiun of jnai)i .sorvica; swileli ont.side of eornpi*e,ssoi* room, so that (‘lee- 
trieal enrrent may 1)0 eul off in c^a.se of emergenc.y, and liic isolation of the 
boiler nmm fi’om tlie eompia'ssoj' or geiu'iraling latom by an nnpicmeed iire- 
re.sisling wall ai'e re<'((}innon(l(‘d. Imjiroper fusion welds on amniuiiia vessels 
are sometimes re.sponsible for exfflosiruis. A deviv.e for llie i-elief of (‘xees- 
sively liigli pressnre.s and the piping of safety valve outlets direetly to tlie 
outside atmosphere are devised. Some automatic ])re.ssnre limiting device 
to stop the action of the compia'ssor at a jiressnre Jiot higher than 90 per cent 
of tlie maximum allowable w'orking pressure is advised, A simple way to 
detect an ammonia leak is with a stick wrapped in cotton and dipped into a 
small vial of muriatic acid. TJie saturated cotton is juissed along the .sris~ 
jiected pipe lines and fittings, and upon coining in contact witli the smallest 
amount of escaping ammonia, a tliick cloud forms above the stick. Gas masks 
should be available for use and attendants trained in tlie use of rescue 
apparatus. Careful operation of all refrigeration equipment by experienced 
men is of prime importance. 'W.H.M. 


197. Making the Mix in a Vacuum Pan. P. S. Lucas, Michigan State Col- 
lege, East Lansing, Mich, Ice Cream Trade d. 33, 9, ;p. 20, Se])t. 


‘‘Advantages claimed for condensing the entire mix are several, sueli as 
the use of fresii mtlk ami cream with coustupient desirfible effeiits on taste? 
of the mix, not only throngii the use of freslier products but also by reinoval 
of off-flavors through heating in a vacuum.’’ A pan in a combined nUivkot. 
milk and ice cream plant offers a means of taking care of surplus milk. The 
amount of mix ma.de and eost of raw materials are factors w.ldch determine 
whether the purchase of a pan i,s practiimhle or not. Tite cost of condensing 
the mix varies with capacity, iii one plant with 150,000 gallons of mix 
it amounted to api)roximate}y 8 cents per gallon. Directions are given 
for calculating the amount of ingredients to use wlien making a mix in 
the pan. ^AV.H.M. 


198. A Guide for Modernization. Anonymous. Ice Cream Trade J. 33, 
10, p. 6, Nov., 1937. 

This article is devoted to a discussion of refrigeration ecpiipnieiit. Im- 
provements made in evaporators, compressors, and condensers are described. 
.Improvements in evaporators have been accomplished largely by increasing 
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and uir eireulation in tlie hardening room is used to speed up freezing and 
reduce frost accumiilation. Two or more separate compressors provide a 
very liexibie inslailatioii, and a booster compressor is a very effective method 
of lumdling hnv pressure vapor. Floor space can be conserved llirougli tlie 
use of V-lKdt drives. Emphasis is idaced on the desirability of designing a 
plant so Ihat the highest possible suction pressure can be used, cionsistent 
with tejiiperatures r(;quired. 

A good condmiser should have effective heat transfer surface and facili- 
ties for easy cleaning. Attention should be given the condensing water sup- 
ply, The coldest water available consistent with cost should be used. Pro- 
vision for removing noii-eondensible gas is necessary. An antomatie iDiu’ger 
connected to the top of the ]*eeeiver is superior to hand purging and will usu- 
ally pay in a short time by reducing power consumption. W.H.M. 

199. Oat Flour as an Antioxidant in Ice Cream. "W. S. Mueller and 

M. J. j^lACK, Mass, State College, Amherst, lee cream Trade J. 

33, 10, p. 24, Oct., 19‘J7. 

“The results secured in this experiment confirm previously published 
work wdiic'h showed oat Hour to have antioxidative properties when used in 
ice ciMsim. Tlie use of only 0.25 per cent of oat flour in the mix delayed 
the deveiopinent of ofil-flavors during storage of the resultant ice cream, 
although 0.5 per cent proved more etfeetive. 

“Oat flour also has the properl ies of a stabilizer. The stabilizing action 
of l])e oat flour inci'cased mix viscosity, ijnprove the body and texture, and 
iiicri'astfl tlie melting resistance of ice cream. When oat flour is added to 
tlie ]uix, a reduction should be made in tlie anioiuit of gelatin or other stabi- 
lizer used if an overstabilized condition is to be avoided. The results indi- 
cate that a reduction of at least 25 per cent of the gelatin content is desirable 
when 0.5 per cent oat flour is incoi'porated in the mix. ” • 'W.H.M. 

200. The Role of Eggs in Ice Cream. W. H. Martin, Kansas State Col- 

lege, Manhattan. Ice Cream Trade J. 33, 10, p. 29, Nov., 1937. 

A review of the literature dealing with the use of eggs in iee cream 
is presented. Advantage gained from the use of eggs, kinds of eggs 
available, amounts and method of using eggs are some of the topics 
discussed. W.H.M. 

Other affstraets of interest are numbers 125, 127, 132, 133, 134, 135, 136, 
145, 148, 151, 157, 160, 164, 201, 202, 207, 208, 209, 212, 215, 216, 217, 218, 
and 219. 
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201. The Lesser Known Constituents in Milk. G. Genin, Paris, Prance, 
he Lait 17, 168, p. 820, Sept.-Oct,, 1937. 
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For 100 molocLiles ojf; fatty arid combined in tlie liivin of triglyceridcis 
in t])e fatty matter of niiJk, tbere are 25 to 37 moleeiiles of oltic aciO, 24 to 
27 molecules of palmitic acid, wliile biityrie, myristie and stt'arie represent 
7 to 10 molecules (jaclt. The ol}j<‘r acids wliich are not very (dearly (bdiiied 
consist of laurie, <>aproic, ca]>rylie and eaprie. Milk fat also eiutlahis a 
small proportion, generally It'ss tban 1 jmr cent, of polyellienoidit*- acids of 
20 or 22 earbou abans in their molecule. The fact tliat 1lui eoiupletely 
satnj'aicd acids are high in comjiarisori with tlie contents (d these acids in 
other natural fats lias led the autlior to tliiiik that in milk fat tlie glymnides 
of the lower fatty aeids are formed fi'om oleoglyeerid.es reformed ]>y a com- 
bined plienoiiie.Lion of oxidation and reduction. W-hen cod liver oil is add(Kl 
to the feed of cows, eortain, of the polyrthnoidie aeids elm ract eristic of that 
oil, pass into the milk .fat wliich tlieu contains 5 to 7 x.)ei’ cent of these acids. 
At the same time tlie yield of fat in the milk is reduced and its composition 
is profoundly atfected. The proportion, of lower fatty ardds is reduced to 
about one-fourth tlieir normal value, tlie content of ;palymitic, stearic, and 
myristic acids is iik<*wise reduei'd but the content of oleoglycerides is only 
slightly moditied. These changes in tlie composition of the fat are only 
temporary and when cod liver oil is removed from the feed the .fa,t coinposi- 
rion l)i!c,omes normal again. 

Milk poss(‘ss(^s tJie p«nver to reduce methylene hlue even if it contains 
none or few bacteria. Skimniilk do(-'s not reduce methylene bine as the reduc- 
ing substauco ai)}){‘ars 1,o Jmve been removed by cutraiiiincnt in the ('I’eam 
during se[)urati<m. Hohling ilie milk at 63® 0. (.145.4° F.) for 30 iiiinutes 
destroys the eimynu'S or other snhslances responsible for the nHlrudimt of 
me1liylt>ne blue. lOiw eri'am diiiite<,l with water, reduced mt'thylcnu* blue. 
.A. nuinlau* of substances were stndiful for the power to reduci' methyleiie 
hlue. (.)f the siihslanees studied only aldehydes and IryjioxanUilne showed 
definite reducing activity to methylene blue. Attempts were madf‘ to sepa- 
rate the reducing snbstuncos from iunv.niilk or cream by dialysis. Negative 
results were obtained but after dialysis certain of the enzymes in milk became 
inaetiv(\ Ascorbic acid was shown to play but an insigiiilicaiit role in the 
anaerobic 1 ‘eduetion. of methylene blue. 

Tlie lix)ase activity in milk was deterniined in a buffer mixture at pH 8.5 
using tribiityrin as the substrate. The liberated butyric acid was removed 
by steam distillation and titrated. The lipase activity of milk showed con- 
siderable variation from one animal to another and from one stage of 
lactation to another, I'jipase in milk is more readily destroyed than phos- 
phatase. There is more lipase matter in the milk serum than in the fatty" 
matter while the oiiposite is true of phosphatase. It is probable that there 
is no relation between the lipase and phosphatase activity of milk, the latter 
jorohably being associated wdth the efficiency of the mammary gland. Diffi- 
culties eiieouiitered in determining the catalase activity of milk are discussed 
and a review of applicable methods is given. A.H.J. 
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202. The Effect of Light on the Vitamin C Content of Milk. S. K. Kon 

AX!) M. V>. Watson, NrI. inst. for lies, in Dairying, Univ. of Read- 
ing, England. Ifioeln'iii. J. ad, 2278, l!]8(i. 

8Miii vjliiinin C ('otilont of niilk Avas detevinined by the titrufioii procedure 
lisitig 2 -fi di('li)(ij‘o}>i!s‘]iulindO"])lienol reagent. EA’aiiiatious Avere made bc- 
and ;ii‘1er (I'ealment Avifh n,,S. peL']nitl,ing measiireineiit of vitamin C 
as 1 as(‘ 0 !‘bii' a<‘id, and. rediu'ed and reversibly oxi((ized forms (total 

astiurj'iif- acid’s 'j‘(?s})cctively. 

31 ilk giving' a ])i)silivo ebeniieal test foj- A’ilaiuiii G fails to reduce tlic 
iiidopiienoi reagent (rediRHsl turn! of asc'orbic acid absent) after exposure 
lo .1 iionr February siinsliine, vdiile contained in glass. Tlie reducing power 
can be partially resiored ]\v use of ILS (oxidized form produced) Inii losses 
always IjjIo* ])laee. 

Tiio rfs'udioii shown above is due mainly to visible radiation of short wave 
length (bine and violet) although ultra violet radiation is also probably 
acdive. 'Visible radiation of lojiger wave lengths (yellow and red) are with- 
out ('ffect. 

3Y}ien iho (’ii.ss{ih’ed oxyg<m of milk (in glass) is completely replaced by 
ail inert gas, exposure to sunlight for 2 hours is without effect upon the 
reaction. Jkjslenrization had little effect mi the influonce of light on the 
ascorbic acid valm-s of milk as determined ])y the titration, procedure. 

3V]!en milk is exposed to sunshine of sufficient inten.sity, the eff'cct of 
light uii vitamin <’ may be oliserved in. two si'panite reactions: (1) a rever- 
sibb* (dutiigc of I lie iiscorbic iicid lo a subslanee (reduced into reversibly 
oxidized form} iio longer able to bb'acdi tlie irido])ben()l reagent unless 
tr(';)l(‘(l will) hydrogen siiijjhidc; to effect this change l)otli light and oxygen 
are (‘sseiitia! iiiid this reaction do('S not proc(*ed in the dark, and (2) a more 
giTuhm! change of fln^ product of the first reaction to a substance which 
cannot be caiised by ILS li-eatment to give a positive tost with indopbenol 
and which is biologically imndive. The lalter product is suggested to be 2 : 8 
dikelo-l -gn Ion ie acid. 

A pint bottle of milk {'xposed to sunlight on the doorstep fur half an hour 
and then ke])t for 1 honr in the dark loses fully half its original antiscorbutic 
jiroperties. Pasteurization by llie bolder method does .not afl'eet the reduced 
form, but destroi's the reversibly oxidized foian, of a.seorbi<‘ acid iji milk. 

K.G.3V. 

203. Cream Plug — What Can be Done to Avoid It. Joseph Burns, Capi- 

tol Dairy, 3Iadison, AVisconsin. 3Iilk Dealer 57', 3, p. 92, Dec., 
1937. 

The author discusses Ids experience ivith ci-eam plug ami draws the 
following eonelusioms : 

To eliminate cream plug; Avoid excessive agitation. Heat and cool 
quickly to have short agitation time. Agitator should not go more than 70 



v.p.m. Avoid escessivo lieatijig. Temiumiture in pastcurizfd ion «)i' onunii 
should not ^?o above 150°. Avoid inenhatioj! teinpei-atin'es, efa-am 

immediately alter sejiaratiii'i' if oreani is to he held for any ienyth, of time 
prior to pasteurization. O.J.B. 


204. The Use of Vending Machines in the Market Milk Industry. Jaaijis 
It. Hudson, Ihilier-lLihhel Dairy, Peoria. 111. Milk Jiealer 27, d, 
; ^ p. 32, 48, Dee., p)37. 

The author disen, sse.s tin; advaulayi's and disad vanlay(.‘S of ilisinnising’ milk 
through vendingA inaehine^^ in factories, schools, and office buildings. 


ernization Program. Milk Dealer ,2?', 3, p. 30, Dee., 1937. 

A description of how the in.sta]lation of combiner and selector type divdder 
switches in connection with bottle conye,ying installations efiieoted a substan- 
tial saving in equipment, space requirement, and production costs at the 
Jansen Dairy,. Hoboketu Hew Jersey.. t ' C.J.B, 


206. Sale of “By Prodiicts” Growing Factor in Milk Industry. Milk 
Dealer A;’., 3, p. 29, Dec., 1937. 

A survey by the Milk Dealer showed that almost 87 per ceut of the 
dealers replying to a general questionnaire reported that they sold chocolate 
milk, 93 per cent advised that they handled buttermilk, 67 per cent sold 
orange .juice, SO ])er ceut sold, cottage cheese, 67 per cent sold butter, and 
45 j)er cent handled eggs. 

Chocolate milk accoauted for 2J per cent, hnltermilh: for 5 per eeu.!, 
onuige driuks for 3.S per cent, and tomato juice for 0.7 per cent oi‘ the 
total volume of sales of those dealers r(‘a.elied hy (lie (piest ionnaii’e. The 
sale of tomato jiiiec di.'creasetl wliile hut.ter.uiilk and cottage (dieese sales 
increased (Inilug the past two years. C.J.B. 


207. The Structure and Composition of Foods, Vol. 3, Milk, Butter, 
Cheese, Ice Cream, Eggs, Meat, Meat Exracts, Gelatin, Animal 
Fats, Poultry, Fish, Shellfish. Andukw Ij. ‘Winton and Ivatf, 
B.-unma Winton. Puhlished hy John "Wiley and Sons, 1937, pp. 
524, Price $8.00. 

This hook is the t.hird of a series of four books dcailiug witli the structure 
and (iompositiou of foods. The first 209 pag(‘s are devoted to tlie struetui^e 
and composition of milk and milk products, the subjects covered in this 
re\dew. 

Apparently the authors have emh'uvort'd to compile the iiiqiortaHt con- 
tributions in the litei’ature showing the eomimsition of milk and milk prod- 
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lict.s rnmi the viowpoiul; of. Ilic analylical chemist, and to present them in an 
organized manner to give a systematic treatise ot the subject. The many 
■j*4>lVrt'm;f‘s cited are given as i‘ootiiole.s on each ])ag('. There lias been little 
inade to givt.' a coniphde statement regarding eacb phase of the chem- 
istry of milk and milk jirodmds hnt rather to quote the literature. The 
bonk liim its ('bi<‘i’ value as a literature review and the reader should be able 
to iinerpret i-ortain statiummls and e'ij>aiul sona^ of the text, to secure a true 
jm])res^ion of tlie facts. For examph', the ]mj-agra])b on “micro, scopie 
c! inland, ers” of human milk states that the fat globules in human milk are 
smaller thau those in cow’s milk but fails to .specify their size except that 
tluH* are less than 10 p. In the ,S(*(dion on the fat glo])n]cs in mnv’s milk their 
size is not definitely stated but data pi’escnted show tliem to vary “from le.ss 
than 1 to over 20 p, the average, according to L. L. Van Slyke, being over 
2.5 p.” ■ • . ■ . 

This book Avill be of value primainly as a handy rcfcreiiee to secure some 
of the important publications pertaining to a special aspect of the composition 
of milk and milk prodnels. A.C.D, 


208, The Reliability of Flavor Judgments, with Special Reference to the 
Oxidised Flavor of Milk. ' G. aVlALCOi.M Trout axd Paul P. 
BnARp, Cornell ITiiir. Agr. Exp. Sta., Ithaca, N. Y., Memoir 24, 
June, 10, ‘17. 

A total of 1207 ten-sample series, nip resenting 12.070 taste judgments, of 
sodiiim-idiloride, suerose, lacto.se, lactic-acid, and quiniiie-snIFate solutions 
wm’e judged in these studies. Jndgnu'iit Avas madii also on 3f)S7 additional 
samples of sodium-chloride and sucrose solutions. 

The temperatures at whi(di the maximum discunminalory ability for the 
respective solutions was found, were as follows; soflinm-ehloride, 21° C.; 
sucro.se, 35° ; lad-ose, 35° ; lactic-acid, 21 ° ; quinine-sulfate, 21 

The so}ise of taste was found to be capable of discriminating as low as 
1 per cent changes in emieeiitratioii of the sodinm-ohloride sohitions ranging 
in eoneentration from 0.13 to 0.20 per eent. 'With the sodium-chloride, 
suerose, laeto.se, lactic-acid, and quinine-sulfate solutions, 10-pcr eent ehaiiges 
in concentration were readily detected. 

The amount of substance required to produce a noticeable change in 
sensation was found to be hnt a very small percentage of the usually stated 
value. 

The amount of retasting necessary before arriving at final judgment 
depended upon the concentration, its range, and the number of samples 
Avithin the series. In ten-sample series of VA^eak solutions, ta, sting some 
samples as many as ten times was found neee.ssary. 

The mean time, based upon approximately 250 trials each, required for 
four judges to place a ten-sample series of various solutions, was 4.4, 4.4, 6.1, 
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and 5.3 minutes, respectively. The mean time in placing the 1057 scries 
Muis 5.04 minutes. No correlation was found between the time naturally 
required to place the series, and the aeenraey of the judges. 

ter having placed a ten-sample serie.s in order of concentration ton 
times, the judges had the samples sufficiently in mind to enable then i 1o 
select any sample from the shuffled series and by taste alone name its {-on- 
ceiitration with remarkable accuracy. Graphs are pre.sehted .sbowiiig the 
percentage distribution of these .single-sample judgnients of individnal 
samples of severah series by four judges. The mean differences betwecui the 
true concentration and the estimated concentration, for solntions of sodimn 
chloride selected at random from ten-sample series, were 0.029, 0.028, 0.019, 
and 0.042 per cent, respectively, for the four judges. The mean diffocemje 
for 1987 individnal samples tested was 0.029 per cent, 

Eetasting forty-sample series of sodium-chloride solutions five times im- 
proved the correlation from approximately 0.84 to 0.99. The final arrange- 
ment of a series was aeconijilished through end selection. 

Samples of milk totaling 2152, involving 8608 taste judgments, were 
studied for the oxidized flavor. 

The consistency of six eoramereial-milk judges in re-scoring milk was 
determined. The comparison bet^veen the percentage of all samples scored 
within a narrow range of scores, and the percentage of all samxiies re-scored 
wdth no deviation, seemed to give a more accurate indication of the eou- 
sisteney of scoring than did the percentage of identically re-scored samples 
alone. B.B.G. 


209. The Handling of Milk and Milk Products. A. T. .E, hLvmcK, Nat. 
Inst, for -Ees. in Ilairying, IJniv. of Eeading, Ministry of Agricul- 
ture and Fisheries. Bui. 31, pp. 101, Loiidon, England. Obtain- 
able from British Library of Information, 270 Madison Avenue, 
New York, Price 65 cents. 

The fifth edition of this bulletin devotes considerable space to chum milk 
jiroductioh and in addition gives an account of certain liitherto unpublished 
work carried out at the National Institute of Research in Dairying. 

The e.sseiitials of clean milk production are presented in a clear and concise 
manner. Consideration is given to the cleanliness o£ farm workers, care of 
udder, method of milking and washing and sterilization of utensils and 
apparatus. The exi^erimental data given relative to sterilization of equipr 
meut sliow'' the general superiority of proper steam sterilization over the use 
of disinfectants. 

The hitherto unpublished research carried out at the Institute and 
presented in tills bulletin includes sections on pasteurization, new media for 
the examination of milk, defects and off flavors in dairy products and the 
nutritive value of milk. Consideration is given to a comparison of the 
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ABSTRACTS OP LITERATURE 


210. Observe Changes in Ohio Milk Markets. K. AY. Sheilman, Ohio 
AgT. Exp. Stfi., AAAuisler, Ohio. Ohio A<rr. Exp. Bta. AAVkly Press 
Pull. A-J, 50, hVl). 17, 1028. 

Dui-iug Ihe ])Hst 10 yein-s tiioro lias Ix^en a definite upward trend in bntter- 
}’at (ioutioii oi‘ milk deliveretl tiy 2500 sliiiiiiers hi four Ohio fluid milk mar- 
kets — Cunfon, Cineiiniati, Columbus, and Dayfon. Tn Columbus and Day- 
ton tilt' averaji'e sales jmr day per dairy has ineiHaised, This is thought to 
indieale a redm-tiou in the number ot' small produeers, - AY.E.K. 


211. Production of Vitamin D Milk Increasing, W. E. Krauss, Ohio Agr. 

Exj). Sta., AYooster, Ohio. Oliio Agr. Exp. yta. AVeokly Press Bull. 

23, 9. Feb. 10, 1928. 

It is estimaled that about 3 per cent (400, 000,000 quarts) of the fluid 
milk sold in the United States during 1937 was vitamin D milk. In 5 years 
tlie prodiiefion of vitamin D milk has been eomparable to that of pasteurized 
milk produefion during tlie first 5 years following its inception. AY.E.K. 

212. Pasteurization in England and America. Editorial. Am. J. Pub, 

Healtli 37, i), p. 920, 1927. 

In England, pasteui-izafion has not reeeived as niueli roeognifioii as in 
this country alfhongh strongly a<lvocaf('d by leaders iii the British medical 
and public, ii<'al1h [)rofcssions. Figures ai-e given which indicate that market 
milk ill large eities is mueh safer than in i'ural seedious. Tleeeiit investiga- 
fious at tlie AAtional Instifute for .Researeli in Dairying at Reading, in Great 
Britain, have confirmed the fact that pasteurizal ion has no appreciable effect 
upon the excellent iinfritive qualities of milk. M.AY.Y. 


213. Fermented Beverages from Milk. Axtonin AIoullnl Le Lait J7 
1(59, p. 946, Nov.. 1927. 

Details are given for the making of Kefir, Yoghouid, and Koumiss, 

A.Tl.J. 


214. More Ammonia in Sour than in Fresh Milk. A. E. Perkins, Ohio 
Agr. Exp. Sta., AVooster, Ohio. Ohio Agr, Exp. Sta. lYeekly Press 
Bull. 33, 45, Jan. 12, 1928. 

Using ail improved method developed by the author, it was found that 
whereas fresh milk contains only 3 to 5 parts of ammonia pei' million, sour 
milk may contain 20 or more times tliis quantity. This is probably clue to 
the action of bacteria on the jiroteins of tJie milk. The amount of ammonia 



PHYSIOLOGY 


in milk was not greatly clianged by pastenrization or by storing and handling 
under jiroper conditions. W.E.lv. 


Other abstracts of interest are nmnbei*s 123, .124, 125, 126, 127, 12S, 132, 
134, 135. 144, 145, 148, 149, 151, 153, 156, 157, 158, 159, 160, 164, 165, 182, 
183, 188, 196, 19<), 215, 216, 217, 218, and 219. 


MISCELLANEOUS : 

215. Minimum Wage Legislation. Berhari) Summer, Meinlnn* of llic Mnv 

York Bar. lee Cream Trade J. 3S, 12, p. 36, Dec., 1937. 

A table is printed to show the powers of the Wage and Hour Conimis- 
sions which have been established in various states adopting such legislation. 
In future articles, employee information, powers of thewvage hoarfl, and 
violation and penalties wdll be tabiilated. W.H.M. 

216. The Employer’s Job. Whiting Williams, Cleveland, Ohio. Proc. 

37tli Ann. Conv. Int. Assoc, lee Cream Mfgrs. Yol. 1, p. 29, Oct., 
,1937.' 

This is a diseiissioii of employer-employee relationships. Some probhans 
of tin? e.mployee are set forth, an understanding of which is desirable for co- 
operative relafionsliips between employer and employee. M.tl.M. 

217. What’s Around the Corner.; OusLATs WlDYiai, Vanderbilt Univ., 

Nashvillo, Tenn. Proe. 37th Aini. Cmiv. Iiit. Assoc, Ice Cream 
Mfgrs. Vol. 1, p. 51, OcL, 1937. 

The si)eaker ]n-esentt.al his views of the fuiietions of busiuoss luid gov- 
ernment. M.J.IM. 


218. Our Economic Interdependence. H. W. Summers, Member <»r Cnu- 

gress, Dallas, Texas. Proc. 37th Ann. Conv. Int, Assoc. Tco Cream 
Mfgrs. Vol 1, p. 80, Oct., 1937. 

The principal ideas expressed in this address are that the success of our 
government is based on the help and cooperation of the citizens of the coun- 
try and likewise, success of any specific industry is largely dependent on tlui 
successful operation of industry in general. 

219. Present-Day Tax Problems. C. A. Jay, Vice-Pros,, Industrial, Com- 

mercial and Agricultural Conference, Dallas, Texas. Proc. 37th 
Ann. Conv. Int. Assoc, Ice Cream Mfgrs., Vol. 1, p, 72. Oct., 1937. 
The present lax situaliou is set forth and it is urged that tax pay- 
ers give more attention to the broad problem of taxation and public expen- 
ditures. M.J.M. 
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PHYSrOLOG-Y 

220. Increased Sodium Chloride Appetite in Pregnant Rats. Bruno 

IUrelare, Ji;., and Curt 1\ Rictiter, Henry Pliipps Psyeliiatric 
Clinic, Johns Hopkins Hospital, Baltimore. Am. J. PlijAsiol. 1 ; 21 , 
1, 1). 185, Jam, 1938. 

The sodium chloride appetite of twelve female rats during pregnancy 
was studied by the method of self -selection. On the average, animals in- 
gested over twice as much sodium chloride s(Jntion (3 per cent) in the 
ten-day iieriod after conception as in the ten-day pcilod before conception, 
and. ingested over three, times as mnch in. the second halt of the period of 
gestation. The sodium chloride intake in the first ten days postpartum fell 
back to a level only slightly above the pregestational level. It has been re- 
ported that during pregnancy there is a diminution in both anion and cation 
content of the blood. Among the cations, the sodium content suffers the. 
greatest reduction, whereas among the anions the serum bicarbonate, serum 
protein, and organic a.cid are reduced. It appears higldly probable that the 
animal in some way reacts to this reduction in electrolytes by voluntarily 
ingesling more sodium chloride. 

Other changes in ajipetite probably <!eeur during pregnancy. Fnrtbcr 
experiinenis are now being conducted witli regard to this poini. D.L.E, 

221. The Experimental Production of Severe Homogeneous Osteoporosis 

by Gastrectomy in Puppies. R. A. Bussauaj.-ger, SniTn Fire- 
man AND A, 0. fvY. l)c])t. of Physiology and PliarmaccJogy, A'ortli- 
westermllnivcrsity Medical School. Am, J. Idiysiol, 221 , I, p. il37, 
Jam, 1938. 

The stomach is essential .for the noraial growth ami devdopment of Hie 
bony skeleton of puppies. No evidence of rickets was obsc'rved in any of 
the roentgenograms made of tii(?se animals. Tlie scrum calcium, plios],) horns, 
and phospliatase of the gastrectomijied puppies were usually within the nor- 
mal lange. The defii'.ient ossiiic.atioii of the bones Is apparently due to a 
combination of three factors, namely, (a) the abseiice of hydrochloric acid 
which normally renders the less soluble calcium salts more solidJe and a.ssists 
in the maintenance of an acid reaction in the intestine; (b) the absence of 
the reservoir function td' the stomaeli wiiich iucivases the speed of intestinal 
transport of food subslattces; and (e) the presence of an “acid tide” a.fter 
eating which tends to decrease calcium reteutiom 

Although soluble calcium salts can be absorbetl, two possible etiological 
factors remain. One is that food eahuum is inadequately ab.sorbed. Tbe 
other is that after the calcium is absorbed, it is inadequately retained. In 
the absence of hydroehloric acid, organic acids such as carbonic and lactic 
acid and possibly the bile acids, assist in the absorption of calcium. Ga.stroc- 














PHYSlOtOGY 


lumized dogs also manifest a liyperplasia of tlie bone mari’ow, which may 
cinitribiite to the piY>diie,tio]i D.b.K. 

222. A Study of Protein Anabolism and Catabolisii) on a Nitrogen-Free 
Diet, 'WAr/i']'’.!? TL Hkegers, Samuel S. Felts Researci! 'In.slll ute, 
.A]itio(di (?u!K‘ge, Yeliijw Spring’, Oil iftt. ' Am, J. I’hysiol. i;^7, 1, 
p. 2:1 1. -fail., 

AVlien rals ar(' given a nitrogen-free diet during pregnai icy the ihr the 
young is i ra ns for ri'd to Llenn the maternal reserves. If there is niiy 

W’astage of N in. this transfer, as a result of the young selecting u (iiClVnoil 
iissurtineut ef amino acids than is liberated tlie nuileniai i-eserves, it, 

slionld apfiear in tlie nrine. The iiewdy formed, tissue of tin* young will also 
have a eatalmlie jdiase (if nietabolism yielding’ N, t The eomhined effec-.t of 
wastag(‘ due to I ransfer of amino a<3i<ls and that due to the cal.ahdism of the 
young was measured and found to he small. 

Pregn.’inl animals have a much higher urine N 00011111(011 than inm-preg- 
nani control animals, whidi suggests a higher metabolic rate. AFho’ the 
animals laid given bij’th to y<-iung and had used a la rgi^ ({uanlity of their 
reserve protein tlu-y w( 0 ‘e eoiuiniied on the diet until they died. At deatli 
the animals had lost, 59.08 per e(*nt of their original boiiy weight and 58.42 
j)er cent of their original N supply. As mueli as 64.4 per cenr fd the normal 
protein supply of the animal can be msed befoi’e it .suecum]>s, and the loss in 
body W(*ight is (d the same order of magnitude. D.L.E. 


223. Studies on the Pancreas and Liver of Normal and of Zinc-Fed Cats. 

D. A. SeOTT \xn A. l\h hhsi-iER, Connaught Laboi'atories, Ijiiver- 
sily of Toronto. Toronto, Canada. Amer. d. Pliysiol. /;i/, 1, p. ‘dad, 
dan., 1938, 

Tin* ant hors mention that previous work has whowii the ]U’(^s('Uce of mut 
in ('ommercial preparations of iiisuiin. More recently it. has been deinou- 
sl rated that the presejua* of mi nut (^ quantities of zinc in suspensions of ]U’o~ 
tai'nine and insulin not. only increases the stability of these preparations hut 
also pi’olongs their bhaid-sugar lowering effect. Althougli zine is a necessary 
constituent of the diet for the noi-maJ growth of mice and rat.s and is present 
in all tissues and organs of the body ill- amounts almost as great as tluit of 
iron, its iihysiologieal function has not as yet been clearly (U'lnonstrnted. 

In trials conducted, cats fed ou a high zine diet (.25-.30 gram zinc oxide 
per day) for from 12 to 16 we(iks showed a loss in weiglit averaging a,hout 
900 grams per cat. The amount of zine per gram of paiKU’eas and of liver 
was about 7 and 15 times, -respectively, as great as that found in similar 
organs in the <s)iitrol group of cats. The total insulin content of the pan- 
creas was not disturbed. Marked fibrotic changes in the ijaucreas of all the 
eats on a high zine diet wei’e observed. D.L.E. 
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A15hTl^\.(TS OF LITBIUTTJKE : 

224. The Adrenals and Gonads of Rats Following Thyroidectomy Con- 
sidered in Relation to Pituitary Histology. Tsoode T. Zeckwee, 
Di-pt. of ]\-uholnu'y, Si-lioo] of ^revlieine, Uiiivorsily of PoDiisyl- 
vaiiia, Pliil.'Hk'lpliin. Am. J. Piiysiol, 12 . 1 , 1, p. 224. Jan., 1038. 

As a i'osiilj oi' iliyi’oidcL-iomy in young ruts, tlu're is retardal ion. in kidney 
grovvdi and iiKU'e.asiMl vveigltl of the pituitary in hoili sexes. In males there 
is no signifu'.ani eiiangc* in ahsoinfe 'weiglits of adrenals and testes, but the 
i’ulios of aeltnuais to Iddneys, and 1iie rath)S of teste.s to Idduej^^ .sigiiifi- 
(‘unlly iiiei*oas('(l. In fouiah-s tliiu'e is a decrease in absolute weights of the 
adivMials and gonads bni. 1 his is proportional to retardation in kidney growth, 
so llial iiie ratio of acltamals to kidneys and ovaries to Iddneys are not sig- 
iiifieautly al1<'rtal. A(‘idophiles and thyroidectomy cells can possibly be 
excluded as eJaboratnrs of adrenotropie hormone. By a process of <*xc]u- 
sioii, ir is (‘(jnclnded that adrenal growth may depend upon a basophile cell. 

D.L.E. 
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The American Dairy Science AssoemtioB was organized to advnnee the general wel- 
fare of the d,airy industry, cspedally by the improvennmt of dairy instruction by the 
stimulation of seieBtifie research in all phases of the subject and by iniprnveniout in 
methods of conducting exten, si on work. 

Membership shall consist of twm kiud.s: (1) active, (2) a-ssociute. 

The qualifications for membership in the tavo classes are as folhnv.s: (a) Any person 
is eligible to active membership A\'ho is formally announced by an Agricullnral College, or 
Experiment IrStatiou, or by the Bureau of Dairying of the United IStates Department of 
Agriculture as an instructor, extension woi’ker, investigator, or administrative officer con- 
nected with tlu! dairy industry, or (b) anyone filling a position of I'csponsibility connected 
with the dairy industry and who has had a, college oi* university t.raimug in leclinieai 
scicnec, or anyone filling a responsible position in the industry of a professional character 
requiring a technical knowledge of dairying of a high order. 

.Any ])ers{)n is eligible to associate membershij) who is regularly enrolled in a col- 
legiate course in a Ckdlege of Agriculture and who is specializing in dairying. Associate 
membership is attained by election to membership in a local chapter of The American 
Dairy Science Association, 

The dues are $5.00 a year for aciive membership. Corraspon donee regarding inembor- 
sMp ami dues should be addrc‘S,sed to .R. B. Stoltz, Ohio State University, Oolninbus, Ohio. 
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Quick, Accurate 
Bacteria Colony 
Counts 



® The Spencer Quebec Colony Coeinter provides dark field illumination and bright divid- 
ing lines for making bacteria colony counts. The oblique light illuminates the colonies 
so that they appear as brilliant spots or points on a subdued background. As a result, the 
contrast betu'cen the colonies and the culture medium is increased and pin point colonies 
can be seen. Accurate data is obtained quickly with tlie Spencer Quebec Colony Counter, 
increasing your efficiency in making counts. 

Slideways accommodate plates with "Wollfliuegel, Stewart or jefl'er rulings and the Petri 
dish rests directly on the counting plate. The inch lens produces the magnification 
specified by the American Public Health Association. 

The Quebec Colony Counter was designed under the direction of M. H. McCrady, of the 
Ministry of ITealth, Province of Quebec and Dr. A, H. Robertson, Director of Food 
Laboratories of New York State Department of Health. 

ScihI foY Complcic Dcfaih 

Spencer Lens Company 


MlCiROSCOPES 

MICHOTOMES 

PHOTOMtCROGRAPHIC 

EQUIPMENT 


REFRAGTOMETERS 

COLORIMETERS 

I BUrrALm spectrometers 

PROJECTORS 
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MARSCHALL 

RENNET aitd COLOR 


Mention 


hr cheese manufacture 


This helps 
both the 
Advertiser 
and you 


are uniformly strong and pure, lienee 
always dependable. Up-to-date meth- 
ods and exact control of production 
insure the quality of Marschairs. 


Liberal samiilcs of Marschall 
preparations for class worlc or 
experiment may be had for the 
asicing. 


Marschall Dairy Laboratory 

INCORPORATED 

MASISOH WISCONSIN 

ir.s,A. 


When 

Answering 

Advertisements 


MOETEMSEM 

FOSITWE 

AOT0MATIC 

STSIEi IF PISTEUIIZATIOI 


A toinllj- mclosci coxtUnnom flotv method of Paslair* 
iring milk that incelB the roquireraents of »!! Health 
regulations. The holding period is aecurately goverueil 
by poRitive automatic Rears that cannot ho chMgcd. 
Milk must be held .for a minimum of 30 minutes or 
dumped on the floor. 

With cither the JUNIOR umt, for plants of small or 
medium capacities, or tho larger umt for plants of largs 
capacities, the milk is not in victs' (ram the time it enters 
the weigh tank until It appears in the bottle. There can 
be no plant eonlainmatitm duriiig the prnecssing period. 

Made in capacities of from 2, MO to 30,000 poiimls per 
hour in tinned copper or stainless .steel and priced bs low 
ae i» consistent with dependable iiiachincry, 

CfiliUttfcuf's win lift cliftftrfully 
j nailed on rotiuest, withfrut obliga- 
tion. PleiiKft state the eayucities in 
whieh you are interoKtod. 


GOOD NUTRITION: 


Milk and its products contribute 
more to good nutrition than any 
other food group. Present consump- 
tion of all dairy products falls far 
below amounts recommended by sci- 
entific authorities. 

Increased consumption of dairy- 
products to attain these standards is 
the goal of the 


NATIONAL DAIRY COUNCIL 
111 North Canal St. 


(INCORPORATED) 


Chicago, III. 
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Media Specified In 
Methods and Standards 

FOR CERTIFIED MILK 

(1937) 

BBL aESOXYCHOLATE AGAR 
BBL Desoxycholate Agar is tlui ap- 
proved niediuiu for ihe eiuiineration 
of organisms of the eoli group in 
Certified M.iUv. 

BBL DEXTROSE EXTRACT 
AGAR 

BBL Dextrose Extrae.t Agar was 
tested extensively by the Committee 
on Methods and )Standards of the 
A.A.M.M.C. In comparison with 
Standard Niilrient Agar the BBL 
Dextrose Extract Agar gave consid- 
erably higher counts. Tliis niodium 
has been especially prepared for and 
approved by the A.A.M.M.C. for the 
eirameratiou of total bacteria, in Ccr- 
tificd Milk. 

Literature and prices sent on reoLuest, 

BALTfMDRE BiOLOGICAL LABORATORY 

432 N, Calvert St. Baltimore, Md. 


II ow 

C ii li K L/CJ b h 

!(Pure Dextrose) 

; Impromfs^ Sweetened ^ 
' Cmdensed Milk . 


A viuir lotoi c^uAUTY of milk may 
Ik- piTiiluccd by including Cerelose 
(Pure Dextrose) in the formula. It 
may replace up to one.--haIf the usual 
amount of sucrose with no danger of 
crystallization. Physical thickening 
and darkening ot the condensed milk 
is avi.iidcd by fore-warming tlie milk 
and Cerelose separately. 

'the investigation of dairy scien- 
tists, cliemist.s, and pirodiiction man- 
agers is invited. A trained represen- 
tative will submit all the facts and 
cleni(sn.strate the ease with which a 
sujierior product may be produced by 
the u.se of Cerelose. 

h'or experimental purposc.s, sample 
<|uantities of Cerelose will be pro- 
vided without cost or obligation. 
I'br liirthcr iufunnatlon, please ad- 
dress Corn Prcjtlucts Sales Company, 
jy Battery Place, New York Citv. 
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Glieese ' Rennci and Color : 

; 'Ahnattov^B 
Gertifigd Butter: Color ■ 
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■ Ladiic'Fermerii^ 

Bulgarian Cuitu re ' ' 

Cheese Bandages, Circles 
Press Cloths 
Odorless Dairy Fly Spray 
Testing Solutions 
Rennet Tests 

Chr. Hansen’s Laboratory, Ine, 

Milwaukee, Wisconsin 
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With a 


It’s not only cheaper to op- 
erate, blit you can cool to 
32 1 - over a JENSEN FAN 
COOLEK. 

Sanitary . . . compact . . . 
easy to clean, your milk will 
have a deeper cream line and 
you’ll get surprisingly low 
bacterial counts! 


Send for bulletin ! 


Here’s an “all-around” machine for 
your plant. Use it for milk, cream, 
buttermilk or starter. You can heat, 
hold and cool in it. 

The “A & G” MACHINE will make 
your product “tops” because the agi- 
tator removes air, gas and odors during 
processing. Write for details! 


Bloomfield, N. J, 


Oakland, Calif, 


Yonr advertisement is being read in every State and in Foreign Countries 
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is the most perfect set-up for pure milk production ever devised, consisting 
of five important steps, none of which can be ignored without defeating 
the good results derived from the use of the others. 

Step One 

SEAMLESS HOODED. DAIRY PAIL 

I ill ! Eliminates the first chance for hacterial contamination. No solder seams to 

1 1111 f ' ll iwff ? open. Easy to clean. No. liOO, 14; Qts. "with hail. No. 1410, 14 Qts. with 

11 ' i | ml-l handle on hood. No. 1800 and 1810 respectively, 16 qt. size.s. 


IB'' I'MmaM step Two 

!■'* iMKl “^^'Sr-TEST’* laiLK FILTERING STRAINER 

,'f‘liBr Gets ALL the dirt and does it fast. To keep 
milk hacteria-froe, ALL foreign matter must he 
removed. This Strainer will do this because the 
haifie plate protects the disk against “washing-out.” 12, 14 and 22 quart 
sizes with short or long handles on combination disk holder with haflELe 
plate. 


PLATE 


Step Three 

“HOOK-ON” STRAINER COVER 
Eliminates filthy contamination by fi.ies, also protects 
against stable dust and odors. No. 61, ISVi". No. 65, 16". 


^1" StepFonr 

“SEAMLESS-SOLDEELESS” MILK CANS 
Being of seainle.ss nonstntetion it does away with the 
danger of bacterial contamination caused by open solder 
seams. _ No more lo.ss of milk or resolderiag expense. Easy to keep clean 
and sanitary. Costs only a little more than an ordinary can of the same 
weight. Cheapest in the long run. 


NEW “SEALRITE” COMBINATION CAN COVER |: |j j ■ 

Those cans can be furnished with our standard Plug or T |j |f I 

PAT, pJSNi). Umbrella covers; we, however, recommend our latest de- |i 11 if B 
velopment in this line, our "Sealrite” Combination Cover for the 32 and 40 iTic- K 
quart sizes, la place of the old type Umbrella Cover, as this eliminates the tj | B 
dust trap formed by the bowl of the can extending away from the neck and — \ 

which is not closed by the present type Umbrella Cover, 

It is more sanitary as tliere are no solder .seam.s on the inside. Bottom edge heavily rein- 
forced inside. Test Covers have been in use one year with perfect results. Besides 
eliminating the dirt trap, this cover, due to the dead air space in it, has insulating qiiali- 
tie.s agam.st heat and cold, preventing the formation of hard lumps of cream on the cover 
in summer, and the freezing of cream onto the cover in winter, causing loss and annoyance, 
floats if dropped into the cooling vat, a feature every dairyman will appreciate. 

i^kam/iSfy step Five 

“NON-SCRATCH” MILK STIRRER - 

The upturned fins guide it in a straight course and avoid side swing and scratcMng. r* 
Edge also turned down. Protect your cans and avoid metallic flavor bv using ft/- ^ ^ 
No. 38. 

Manufactured by 

GEUDER, PAESCHKE & FREY COMPANY ^ 

305 N. ISlhSlKf^t t! j! Milwaukee, Wisconsin 


OUST'' 

TRAP 
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Again, Mojonnier engineers present 
a new profit opportunity. Recent de- 
velopments in the 


prevents entrainment 


•current 


Stainless steel construction makes 
cleaning easier and improves flavor. 

Write for bulletin J75 


4601 W. Ohio St. 


Chicago, IIS 


COLON BACILLI IN 
MILK AND WATER 


BBL-Desoxycholate I..,actose Broth 
BBL-Desoxycholate Lactose Agar 
BBL-Desoxycholate Agar 


liHmmmitimiiiiiimiiiHiiiimiiminnimmmimiimHimiHui 

Th e A n icrican I) a i r y 
Science Association is in 
need of 100 copies of 
Number 12, Vol XIX, 
Deeeniber 1900, to com- 
plete back volumes. One 
Dollar per copy Mill be 
paid for the first 100 
copies received. 


Thcsfl mcflia ofiVr iho. most uniformlr ra- 
liablo auil economical means foi’ tlio oiin- 
meration nf colon baeiUi. Tlic a(lva.nlage 
of these ineciia over most; olhei-s lies in the 
n.se of Sodiinn Besoxja-holafe as sole hac- 
l;eriost;ii5c agent. Bodinrn JJeso.xychoLatc 
is a pun; chemical and has a t-lear-cnt in- 
hibiting effect on the growth of Gram posi- 
tive haderia as compared to Gram ^lega- 
tive bacteri.T. It thus has none of the 
disadvantages generally found in otliei* 
bade rio, static agents such as bile, bile salt 
mixtures, or dyes. 

"Whenever possible only pure chemicals 
are used in BBL media as bacterio, static 
agents. 

Literature and prices seM on request 


The Science Press 
Printing Company 

Lancaster, Pa. 


BALTIH^QRE BIOlOeiCAl LABORATORY 

432 K. Calvert St. Baltimore, I^d. 


Your advertisenieut is bolus read in every State and in Foreign Countries 











FORTIFIED 
In Vitamins A and D 
R>r Poultry and live StocK 

HOT U.S.R- YEUOW- MAX.F.f:A.1.45e 

MMIMtIM VITAMIN GUAPANTSC PtR BNAM 
400 ACIA.C. CHICK UNITS OF VITAMIN D 
3000 U.S.P. UNITS OF VITAMIN A 
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THIS IS YOUR ASSURANCE OF 

Quality — Uniformity — Dependability 


One of the fundamental reasons for the widespread acceptance of CLO- 
TRATE by dairy specialists is the exacting care given to each step in its 
manufacturing process . . . the sarne care and thoroughness given to other 
products of While Laboratories designed for human consumption and pro- 
moted through professional channels. 

That care begins with the cod liver oil which must meet the most idgid 
standards. Only that which successfully passes each of the chemical, 
physical and biological tests required in our laboratories is accepted. And 
every drum, of the finished product — CLO-TRATE — must pass further 
tests before it is approved for shipment. 

Another reason for CLO-TRATE’S appeal to dairy specialists is because 
it is approximately five times as potent in vitamins A and D as minimal 
U. S. P. cod liver oil. CLO-TRATE is carefully standardized and guar- 
anteed to contain not less than 3000 U. S. P. units of vitamin A and 400 
U. S. P. units of vitamin D per gram. It is therefore necessary to incor- 
porate much less CLO-TRATE in calf meal, fitting and dairy rations to 
secure the benefits without the disadvantages obtained' through the use of 
ordinary cod liver oil. 

Any further information desired regarding CLO-TRATE will be gladly 
supplied upon request.. 


Newark 


WHITE LABORATORIES, INC. 
formerly Health Products Corporation 

New Jersey 
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C OLILME 


PEGCIEAM. 


THIRTMHIED .ANNUAL .MEETINC 

THE AMERICAN DAIRY SCIENCE 
ASSOCIATION. . 


THE OHIO STATE HNIVEESITY 
OOLI'IMBUS, OHIO 


JUNE 34--:l3-10, KISS 


Oil TO AGI?TCUT/rTj;RAL EXPEULMENT STATION 
WOOSTER, OHIO 


JUNE 1 


C. J. BAHcork', Uiiilecl Status l)u]nir1ui<Mit of Aji'riouitniv 
E. N. Shultz, Aiiierit-aii Cuernsi'y CattJe Club 
AV. E, Krauss, Oliio Agricultural Experimeut Bl.atiou 
IT. lb Davis, (Advisoiy Aloinber), University of Neliraska 

S. I. Bechdel, (Advisory Member j, Feiuisylvaiiia State College 

T. S. Sutton, (Chairman), Ohio State. Univcrsit.y 









JOITRNAL OP DAIRY SCIENCE 

A^DilRrCAN DAIRY SGIENCD ASSOCIATION 
The Thirfy-ikml Annual Meeling 
(^)luiulms, Oliio, -Tudc 14r~16, 1938 

AND 

Woo.sf.cr, Ohio, 3ime 17, 1938 

GENKHAIj PKfKfRA'M 
Monday, June lo 

M OcDeral Registration and Room Registr^ion 

Pomerenc Hall. Dormitory rooms will nol 
available nulil Tiies., June 14. Hotel and other 
rooms available el line 13. 

Visitors on the Ohio State Campus are _ cordially 
ivtvitf'fl to attend the Convocation Exercises ot the 


10 A. 1I.-12 NOON 



PnOnilAM OF TIHKTY-Tini{]> 


Syiiipusiuiii 031 Nutrition. 

M'optiujjf nl! tho BomixI of .Dirot'iurs, 


8K(‘Ti()\Af; < 'Mkktixos 

Tostiiif*' (Joniiiiil (oo of tlio ExtiMision 8('otion oiul 
Broi'ds Tvclnlions tlonunitloo of iiio rrodiiotioii 
tSootioH (t'i'mbiiK'sl Alootiiig’'). 3 lorikoi’lluiT iiiul 
.Forest rr r>](i; 4 '., 2t)8. F. kl. ^Sl}e]■)ai\i.s(>]i ;md 
Floyd doliiison (( ’iiairiuen) . 

.i\Lv\ UFA( 'T{ MU xo' 8 j:< 'Tin .V 

Clioiiiical ?iIet]iods for the Analysis of Alilk aiu.1 
Dairy rrodncls, Campbell liall, 230, .L. (b 

Thomsen ( { -ba irman ) . 

Alethods .For tlie Bactmolopdeal Ana'lysi.s of Milk 
and Dairy Froduet.s, CanipbeU Hall, 217. H. 
Maey (Chairman). 

Commitec on Qiialiiv Program. Camphe]] I-Iall, 218. 
W. H. E. P eid ( Cliairman ) . ' 

Committee on Feasibility of Establisliiiieiit and 
Maintaining a Loose-leaf Manual of Laboratory- 
Methods, Campbell Hall, 215. II. Maey (Chair- 
man). 

Committee on the Judging of Dairy Products. 
Campbell Hall, 204. G. Malcolm Trout (Chair- 
man), 

Committee on Methods of Determining the Curd 
Tension of Milk, Campbell Hall, 102. L. H. 
Burgwal d ( Chairman ) . 

Committee on Score Cards for Sanitary Inspec- 
tion of hlairy Par'tns and IMilk Plants, Campbell 
Hall, 303. C. J. Kal)coek (Cliairman) . 

Committee to Studv kictliods for Measuring tho 
Oxidation of Milk Fat, Camiibell Hall, 304-. O. 
P. Garrett (Chairman). 

PRODX.TCT10X Section- 

Committee on Kulcs for the Conduct o-f tho Stu- 
dents’ National Contest in Judging Dairy Cattle, 
Botany and Zoology Bldg., 110. I. "W. Biipoi 
(Chairman). 

Committee on A-ivards for tho Students’ National 
Contest in Judging Dairy Cattle, Botany and 
Zoologj^ Bldg., 208. A, A. Borland (Chairman). 

Committee on kletliods of Measuring Results of 
Pasture Investigations. Botaiiv and Zoology 
Bldg., 209. R. H. Lush, (Chairman). 

Committee on Standard Methods, Botany and 
Zoology Bldg., 100, A. E. Perkins, Chairman. 
These same rooms -will be available for a con- 
tinuation of committee meetings from 8 to 9 a, m. 
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8,;.OOp.m. 

8 A. m:.“12 noon- ' 
Sa.m.~-9a.m. 

8 A. M.-9 A. M. 

9 A. M -11 : 80 A. M. 

11; 30 a. :m,-1 ]'. m. 
Ip, :\i. 

4 p. m.-d 1 . :m. 

8 P. M. 

8 A. M.-9 A. :m, 

0 A. il.-12 A, M. 

3; 30 -4 :30 p.m. 


Wedne.sday morning. Committees wisliing to 
schedule only one meeting can he called together 
at either the Tuesday Evening Hour or the Wed- 
nesday Morning Hour at the pleasure o£ 
mi ttee Chairmen, 

President’s and Dean’s Eeeeption, Eaculty Club, 
Adminstralion Building. 

Wednmlay, June 15 

General Registration and Room Registration, Pome- 
rene Hall. 

Sectional Coramitee Meetings. 

Manufacturing Section Committees. Rooms as 
assigned for the previous evening. 

Production Section Committees,; Rooms as assigned 
for the previous evening. 

Inspection of Extension Exhibits, Horticulture & 
Forestiy, 203, 204, 205, E. C. Scheidenlielm, 
Chainnan. 

Seetional Meetings. 

Production Section, Botany & Zoology Bldg., 100. 
Manufacturing Section, Campbell Hall Audi- 
torium, 200, 

Extension Section, Horticulture & Forestry 
Bldg. 206. 

Complimentary Daiiy Luncheon. Animal Hus- 
bandry Bldg. 

Seetional Meetings. 

Maiiufaeturing Section, Campbell Hall Audi- 
toriimi, 200. 

Production S('ction, Botany & Zoology Bldg., 100. 
Ext(m,sion tSectiou, Horticuit lire & Forestry 
Bldg. 206. 

Sectional Bnsiiie,s.s IMeeling.s. 

Entertainment. 

Thvrsdaji, June J(i 
Committee Meetings. 

Prodnetion Section, Committee meeting roorn.s as 
jireviously scheduled. 

Manufacturing Section, Comniitti'e meeting rooms 
as previously Hclu'duled. 

Seetional Meetings. 

Extension, Horticulture & Forestry Bldg., 206. 
Production, Botany & Zoology Bldg., 100. 
Manufacturing, Campbell Hall Auditorium, 200. 
General Bnsine.s.s Meeting, Campbell Hall Audi- 
torium, 200, 

Annual Banquet. Presentation of Borden Awards. 


G : 30 p. M. 





PROGRAM OF THIRTY-THIRD ANNUAL MEETING 


FridayyJunel7 
"WoosteTj Ohio 

(h'Doral Session, Eaii Weaver, Pr(*si(ljng. 

Weleonif}, Edmund Seerest, Din'etor, blihi Agri- 
mdtural Experinienl Statiou. 

K{!S])On.sn, Earl Weavcir, ’\Hee Pi'o.sident, Aniei’i- 
ean ]3aii'y Seieneo Association, 

Pa,pers : 

(.1) 'riie Conirilmtion of Pvodnelimj Tvoseaiadj In 
tlic Advaneemeut (d! ilie Dairy Tndnslry. 
11. ]>. Ellenla'vger, Head, Dept, of Aiiinial 
and Dairy JInsbaiidry, Uuiversily of Vor- 
niont, 

(2) Tlie t'untrilmtion of Manntaeliiring Ih*.- 

seareli to the Advain'.ement of tlie Dairy 
Iiidnstiy. IT. II. Sojiinier, Professor of 
Dairy Jndusi.ry, IJnivf'rsily of Wiseonsiii. 

(3) The InteiTolalionships of Th-oduetioii and 

Manufactnriii" Ri^seandi in the Dmdo])- 
inent of the Dairy liiduslvy. Ernest L. 
Anthony, Dean of Agriculliiro, Mieliigan 
State College. 

Box Lmicheon. 

Tours to Point.s of Interest at tin; Oiiio Agrienltviral 
Experiment Station. 


10 : 30-12 NOON 


12 NOON-1 P. M, 
1 P. M. 


SECTION PKOCRAiMS 

.EXTElsSrON AND rROlPKJTtON JOINT AIEETING 

W. E. IvKAUss, (Jhaimum 
Tuesday r. m., June 14, 2: 30-4; 30 
vCainpbeJl Hall And itorinrii, 200 

Symposium on 

P1-— NeAv fatds in iiuli-iliou ajiplied to dairy cattle. Cf E. Huffman, Alie.lii- 
gan State College. 

P2 — -Vitarniu E and re])rn{ hu;fi(.in in herhivora. B. H. Tliomas, C. Y. 

Cannon, S. IT. hicXutt, and C. TJuderb,ierg, Iowa State College. 
P3— Relation of nutrition to the iiormoncs, C. W. Turner, iSIissonri Agri- 
cnltniR] Experiment Station. 

P 4 — Rumination and panncdi activity. (Moving pictures of the ‘‘'darkest 
})la('e in the world.”) A. P. Schalk, Ohio State iTiiversIty. 

AIANUFACTUEIXO SECTI ON 

Tuesday p. m., June 14, 2: 30-4; 30 
Dairy Laboratory, Towushend Hall 

Dairy Products Judging Conference for 
Coaches and Inslrnetors 

Professors L. H. Biirgwald and J. 11, Erh in cdiarge. 


.lOriiNAIj OF DAIRY WOIENCE 


EXTENSION' SECTION 

E. N. SnT^TZ, Chairman 
W(?(.'lnos(l{;iy a. ir., June 15. 9-11 : 30 
Tlortieiillurc* and Porestry Bid".. Room 206 

TrsUng CknnmMtee Be, Chairman 

K1 -Arolliods of prosontiii" diflTTt'iit exloiision practices in tin? testing 
project. Oil'll W. Vergcront, (^nivcrsity of Wisconsin. 

E2 -—-ITcrd avi'ragcs coiniiulcd by tlu' cow-year method versus Lord averages 
based on cows on test at h'ast .10 months, J. L. Lush and. P. Jolin- 
stou, T<nva hJlate College. 

Feedinu CowAirTTEK Reports, K. L. Turk, Chairman 

E3 — An extension program coordinating dairying, crops, farm engineer- 
ing, farm management and forestry. A. R. Merrill, Connecticut 
State College. 

E4-— xV metliod used to illustrate the fact that higher producing cows make 
larger returns, "W. T. Crandall, Cornell University. 

E5 — An extension program in grassland farming. C. B. Bender, New Jer- 
sey Agricultural Experiment Station, 

E6 — A method for preventing onion flavor in milk, 0. E. Wylie, Univer- 
sity of Tennessee. 

T'TtOUUCTION SECTION 

^Yednesday Morning, June 15, 9-11; 30 
Botany and Zoology Bldg., 100 
11. W. C.AVE, Chairman 

'pasture. Hay aud Hikujr. 

R5— EiTect of ferlilixer Ireatnumts on nutrients jiroduced by pastures. R. 
A. Ackerman and ,11. 0. Henderson, West Virginia Agricultural 
Experiment Station. 

PG — A method of studying the deficiencies of alfalfa hay and the feeding 
value of various fe<>ds as supplements to alfalfa hay. 0. F. Huff- 
niau. Michigan State College. 

P7— Air dried hay for dairy heifer.s. C, E, Wylie and S. .A. Hinton, and 
J. "W. Weaver. Ji*., University of Tennessee and Tennessee Yalley 
Authority. 

PS — 'Tlio influence of certain rations and management practices on the rate 
of growth of Holstein Friesian heifer.s. R. C. McCarty and A. C. 
Ragsdale, University of klissouri. 

P9 — The comparative nutritive value of sun cured pea vines, a-rtifleially 
dried pea vines and pea vine, silage. J. C. Knott, R, E, Hodgson, 
and E. Y. Ellington, State College of Washington and Bureau of 
Daily .Industry, IT. S, D. A. 

PIO — Experience in ensiling partially cured alfalfa, methods used, losses 
sustained, and feeding value. J. B. Shepherd and T. E. Wood- 
ward, Bureau of Dairy Industry, U. S, D. A. 
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-Methods of making and feeding alfalfa molasses silage. B. R. 

Churchill and R. E. Hoinvot>d, Michigan State College. 

-The influence of the quality (.)f protein iti the eoncenlrafe niistnre, on 
th(> production of dairy cows fed mixed hay and corn silage. (4. 
W. Salisbury and P. B. Mnrasoii, Cornell ITnivei-siiy. 

-The influence of fineness of grinding on the eoeftltdents of digestion on 
daily cows. 1'. M. Olson and G. C. 'Wallis, S<nith Dakota, State 
College. 

ANXT.F A CTURTNG SFCTKm 

Wednesday Morning, 9-31:30 
Caniph(‘ll Hall, Room 200 
C. J. Babcock, Presiding 
Market MM 

-Some fae,to]*s affecting the estimation of fat In milk bj' tbe Babcock 
method. W. A. Caldwell and E. 0. Herreid, Vermont Agricul- 
tural Experiment Station. 

-Cause and prevention of the decrease in fat test of composite samples. 
R. P. Holland, Cornell University. 

-A study of the 'Resazurin test as applied to cream. Herbert Jenkins, 
New England Dairies, Inc., Boston, Mass. 

-Studies of lipase a«*.tion in milk. "Vladimir N, Kriikovsky and B. L. 
Herrington, Cornell University. 

-Observations on the lipase activity in cows’ milk. J. C. Pfeffer, H. 

C. Jackson, K. G. Weekel, University of Wisconsin. 

-Detecting milk that may become oxidized, George R. Gnieiibank, 

Bureau of Dairy Industry, U. S, D. A. 

-The rdalion of oxidation-reduction potential to oxidized flavor in 
milk. George R, Greenbaiik, Bureau of Dairy ‘Judustry, II. B. 

D. A. 

-A study of llu' relation of titratable acidity to niolal-developed oxi- 
dized flavor in 7nijk. W. Carson Brown and R. B. Dustman, 'We.st 
Virginia Experiment Station. 

-Studi(‘s on flie activated flavor of milk. J. C, I’lake. U. C*. Jackson 
and K. G. 'Weekel, University of 'Wisconsin. 

EXTENSION SECTION 
Wednesday r. m., June 15, 1:00—1:00 
Horticulture and Porestry Bldg., 'Room 206 
J. P, IvENDRicK, Chairman 
Sire Committee Reporta 

-The use of electric fence in bull pen eonstriieiion, J, AV. Tjinn, Kan- 
sas State College. Discussion to be led by A, I. Alarm, Corineeticnt 
Agriculture College. 

-Dairy cattle breeding schools. E. E, Heizer, Oliio State University. 
-Herd analysis and production pedigrees. S. J. Brownell, Cornell 
ITniver.sity. 



•lOT’lJXAb OF DAIKY SCIENCE 


*}. C. Kaoeotte, Chairman 
(^alf Cluh Commillf'c 'Reports 

JijIO- -Four H drtii'v ]n'nn’t‘(iiiis, i'(H'(uiroiuciils and reconiinciiilatioiis. H. A. 
Williuan, Fnrucll i Aiivcrsity. 

.K]l - KFalinaship Ix^nvccn the (hury ('xteiision scHion and Hu* national 
Four If rules rnininillec. iil. F. Plu(!k, fJniver.sily of Xehraska. 

K12 ---IXf of luoxif's in dairy f'xtcnsion iiislruclioii. J. (h Xap'oolte, Ptniusyl- 
vania Slat*' ( -olfagc. 

F. d. jlABcoi’K, Chairman 
(Cfalihf Com mil hi Reports 

Ei:3--Re})oii of Qualily Fommitiec Exlnision Swlion, American Dairy 
Seiioter AssfKu’aiion. F. J. Babcock, (dutirman. 

KIP- -Profi'ress n'jiort oi Quality (Funraitteo of Dairy Products of the ]\Iann- 
i‘acliirinj 4 ' Sticlion of The American Dairy ycieiice Association. AV, 
ir. K. lifdd. Missouri Ay ricAdtiiral Expin'inienl Staiion, 

KIT) — Alilk s(;hoo]s as a means of improving the milk supply. J. A. Nelson, 
Montana State (Jollege. 

ritOPUCTlON SECTION 

AVediiesday r. ji., June 15, 1: 00-1 : 00 
Botany and ZQo]ogr Bldg., Boom 100 
AV. E. Kkauss, Chairman 

P14 — The relation of certain .siieenlent roughages to the color and flavor 
of milk, H. H. Tucker, O. P. Garrett, C. B, Bender. New Jersey 
Agriciiltiirai Experiment Station, 

Pin - -The effect of the level of feeding dairy coavs upon the flavor of 
their milk. J. C. Honing and A. C, Daldberg, New A^ork Agricul- 
tural Ex)>oriment >Station, 

Plfi — A stiuiy t)f some of the jilivsico-chernicai effects of soybeans on the 
fat in cow ’s_ milk. B. W. Bratton, AV. F. Fpple, J. W. AVillmr, 
and J. n. Ilillou, Pnrdiie lhiiver,sil.y. 

PIT — The vitamin 1). ('onlent of the milk produced by Jerst'y and Holstein 
caitie receiving the same vitamin D. intake, G. C. AVallis, South 
Dakola State Collcgfx 

P18 — Plasma magnesium studies on tlie grooving bovine. C. AY. Duncan 
and 0. F, Huffman. IMicliigan State College, 

P.1 H- -The normal eone('ntration of inorganie jJiosphorns in the blood of 
lactating dairy cows and factors affecting it. A. H. YanLanding- 
hani, II, O. Hendersftn, and G. A. Bowling, AYest AArgiiia Agricul- 
tural Experiment Station. 

■The carotene content of market hays and com silage as determined by 
a quantitative adsor])l-iou procedure. Tj, A. Shinn, IT. G. AA%tv 
man, E. A. Kane, and C. A. Cary, Bureau of Dairy Industry, IJ. 
S. p. A. 

Relationship between carotene, blindness due to constriction of the 
optic nerve, papillary edema and night blindness in calves. L, A. 
Moore, Alichigan Agricnltural Experiment Station, 
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P22 — ^The carotene requirements for normal reproduction, 11, T. C<niverse 


P2:i- 


P24- 


and E. B. Meigs, Biirean of Dairy Industry, IT, S. D. 

“yitamin A for groirtli and reproduction in dairy heifers. 1. B. Jones 
and J. R. Haag, Oregon State College. 

-Value of dried molasses and yeast for dairy ealves. 0. Tj. Lejjard. 
P, E, Newman, and E. S. SaYage, Cornell. Universily, 


MANTJFACTTIEING SECTION 


Wednesday P, m,, June 15, l : {)0--4; 00 
Campbell Hall, Room 200 
C. J . Babcock, Presiding 


Butter and Sums Cheese 


M12- 


M 18 - 


M15- 


i\110— -Variation in the eomp6.stion of milk and the effect on solids-not-fal, 
H. A. Herman, University of Mi.ssouri. (MarkeA Milk Con A) 

M11~Stndie.s on mold myeelia content of .sour cream butter, J. Adams 
and E. H. Parfltt, Purdue University. 

-The effect of temperature upon score value and physical structure 
of butter. W. H. E. Reid and W. S. Arbuckle, University of 
Missouri 

-Applicatioii of the Burri smear culture tecliiiic to the examination of 
blitter. H. B\ Long and B. W. Hammer, Iowa Agricultural Experi- 
ment Station. 

M14 — The application of the pho.sphatase test to the butter industry. W. 
H. Brown and E. H. Parfitt, Purdue University. : 

-Preliminary studies of the neutralization of cream ii.n* huttermaking. 

R. 0. Townley and I, A. Gould, Michigan State College. 

-The relation of milk quality to grade of Swiss cheese. C. A. Rog(»rs, ^ 
Robert E. Hardell and Ifred B’eutz, Bureau of Dairy Industry, 
U. S. D. A., in coopenition with the Ohio State Universily and the 
University of WLseort-shi. 

iM17 — C]arifica1i((i) cd; milk for the mannfactnre of Swiss cheese, with special 
reference to the use of ma.sfitis milk. Kenneth J. Malheson, 
George P. Sanders, Lloyd A. Burkey, and J. Bh’ank Cone, Bureau 
of Dairy Industry, XL S. D. A. 

]\[18 — Control of types of organisms in high temperature starters. Dave 
Nusbaum and Walter V. Price, University of Wisconsin. 

M19 — ^IMelhods of defermining chlorine in milk and their application in the 
detection of mastitis, George P. Sander.s, Bureau of Dairy Indus- 
try, U. S. D. A. 

-Controlling the fact content of Swiss cheese in southern AVisconsin. 
Walter V. Price, University of Wisconsin. 


MIG- 


M20- 


EXTENSION SECTION 
Thursday morning, June 16, 9 : 00-12 : 00 
Horticulture and Forestry Bldg., Room 206 
Sire Committee Reports, J. 1^. Kendrick, Choirman 
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Artificial Jnsemination 

E TtHrhii iqiT^’: — Discnission ] )y 

B. DiTAVJif'll, Cornell University and 
K. J. Pc'rry, New Jersey Colie^'e of Agrieultnre 
B17~.-.4T.sc of artifieial inseniinatioii in Earni Seenrity Yeterinary Associa- 
tions. J. R. Alljryer, :Farm Becnirity Administration, U. S. D._ A. 
Ki.«-AV]Kd we eau ]('arn from Denmark in tie organized use of artificial 
insemination. E. J. Perrv, New Jersey College of Agrienltnre. 


.{.*ROI)ljnTT(3N SROTION 
Tlnirsday morning, June 1C, 9 : 00-12 : 00 
Botany and Zoology Bldg., Room 100 
L. A. Maynard, Ghairmmi 
Milk Secretion t Motaholism, and Udder Disease 

.P25— .Initiation of lactation in tlie albino rat. R. P. Reece, New Jersey 
Agricultural Experiment Station. 

P26 — ^Recent advances in our knowledge on tlie endocrine control of mam- 
mary development. E. T. Gomes; and C. YC Turner, Missouri xigri- 
cultural Experiment Station. 

P27-— The biological assaj’’ of ‘‘mainraogeii”. A, A. Lewis and C. "W. 
Turner, Missouri Agricultural Experiment Station, 

P28— Milk and fat production of dairy cows as influenced by thyroxine and 
anterior pituitaiy extracts. N, P. Ralston and H. A. Herman, 
Missouri Agricultural Experiment Station. 

P29 — ^\ritamin 0 mciabolism in tbe dairy cow^ Y". H, Riddell and C. H. 
Y’hitnab. Kansas Agrieullural Experiment Station. 

PdO — Fat inctabolisni M! the inanmiary gland. J. 0. Sliaw and Yh E. Peter- 
sen, University of Minnesota. 

Pdl— All euryinalie relationsliip to the synfliesis of milk fat. Philip L. 
Kelly, University of Arkansas. 

Pd2 — The effect of fasting and refeeding on milk secretion in the cow and 
goat, L. E. Y^ashburn. University of Missouri. 

P33 — The course of fasting energy jirodnetion curves in the lactating and 
dry dairy cow under similar environmental conditions. L. E, 
Y'ashlnirn, University of Missouri, 

X>34 — ^Nature of swelling in the cow’s udder at calving time. Y^. AY. Swett, 
C. A. Matthews, and R. R. Graves, Bureau of Dairy Industry, 
U. S. D. A. 


MANYJPACTURTNG- SEOTIOF 
Thursday morning, June 16, 9 : 00-1.2 ; 00 
Campbell Hall, Room 200 
C. J. Babcock, Presiding 
By-products and Ice Cream 

M21— Sodium per borate as a corrosion inhibitor for washing powders. 
Lawrence L. Little, Meadow Gold Milk Plant, Oklahoma City. 
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]\I22 — Sterilization by irradiatioii^ — a possible new tool for the dairy indus- 
try. 0. F. tlarrett and K. B. Arnold, New Jersey Agricultural 
Experiment Station. 

M23 — Kefir Buttermilk, Lloyd A. Burkey, Bureau of Dairy Industry, 

U. S. D. A. 

M2'l~ — Tlie present status of the deveJopineiit of fiber from casein. Earle 0. 

Whittier, Bureau of Dairy Industry, U.S.D.A. 

M25 — ^AVlio}' solids in candy. Byron II, Wcibb, Bui'eaix of Dairy Industry. 

^ U. S. I). A. 

M2G — Eft'oet of tlie eold storage tc'injierature, pasleurization tr('a1meiit, and 
liomogenization pressure ou the properties of f rozcni condensed milk. 
Kaymond W. Bell, Bureau of liairy Industry, U, 85. D. A. 

M27 — Oonsunnu' preference as related to the analysis of A’anilla ice cream 
in Tennessee. Tho.s. B. Harrison, H. B. Hendersoxi, and C. E. 
Wylie, University of Tennessee. 

M28 — The use of moving pictures in ice cream investigations. W, H. E. 
Held, W, S. Arbnekle and B, J. Drew, Missouri Agricultural 
Experiment Station. 

M29 — ^Application of the phosphatase test to determine the efficiency of 
pasteurization of ice cream mix. A, J. Hahn and P. H. Traey, ilni- 
versity of Illinois. 

M30 — Influence of certain mix components upon the rate at which freezing 
occuLS in ice cream as measured by the dilatometer method. W. 0. 
Cole and J. H. Boiilware, University of California. 

PEODUCTION SEGTIOlSr 
Thursday p.m;., June 16, 1 : 00-3 : 30 
Botany and Zoology Bldg., Room 100 
J.B.FiTcn.,CMmnan 

P35 — Some faetoi's aflecting the resistance of animals to mastitis. L. A. 
Burkey, R. B. Meigs, G. P. Sanders, and M. liogosa, Bureau of 
Dairy Industry, U. S. D. A. 

P36 — Preventing Sudan grass poisoning. Fi’ederick Boyd, O. S. Aamodt, 

G. Bohstedf and E. Truog, University of Wisconsin. 

P37 — A report of the occurrence of four cases of Agnathia. Furdyce Ely, 

H. B, Morrison, and F. E. Hull, Kentucky iV.grieultin-al Experiment 
Station. 

P38 — ^ATaximum initial yield and persistency as inlieritcd characters influenc- 
ing total lactation yield. L. 0. Gilmore, W. E. Petersen, and J. B. 
Fitch, University of Minnesota. 

P3,0 — Herd averages computed by the cow-year method versus herd averages 
based only on eow's on test at least 10 montlis. J. L. Lush and F. 
Johnston, Iowa State College. 

P40 — ^Age and its influence on culling and life exixectaney in dairy cow’s. 
D. M. Seath, Kansas State College, and J. L. Lush, loxva State Col- 
lege. 

P41 — The breeding efficiency of proved (aged) sires, J. R Dawson, Bureau 
of Dairy Industry, U, S. D. A. 

P42 — Twelve years with 1200 Holsteins, J. D. Brag, Ohio Department of 
Public AYelfare. 
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r4.’!---Aiiificial insemination of dairy cattle. C. L. Cole, University of 

Minnesota. t tt -o 

P4U -Tif'latioii between rate of growth and milk and fat production. M. i . 
Davis and Ih ij. Willett, University of Nebraska. 

MANUPAOTURING SEOTIOlSr 
: Thursday mM., June 16, 

Campbell Hall, Room 200 
C. J. Babcock, Presiding 
Cheese and 8oft-Ciird 3Iilh 

yi-jt — study of quality variations in summer and winter made cheeses. 

J. C.’ Marquardt, New York Agricultural Experiment Station. 

!Mf32 — Starters used in Wisconsin brick cheese factories. Willard L. 

Danghus, Paul R. Elliker, University of Wisconsin. 

M33 — Methods which help to retain fat in American clieddar cheese at high 
temperatures. Harry L. Wilson, Bureau of Dairy Industry, 
U. S. D. A., 

;M84 — X-ray diffraction analysis of white specks in cheddar cheese. S. L. 

Tuek(‘y, H, A. Ruehe and G. D. Clark, University of Illinois. 

M85 — Studies on the ripening of blue cheese. C. B. Lane and B. W. Ham- 
mer, Iowa Agrieultural Experiment Station. 

M36 — Studies on the vitamin A content of cheese. I. L. Hathaway and 
H. P. Davis, University of Nebraska. 

1\I37 — Plant experience wdth sonic soft curd:, milk. Leslie A, Chambers, 
Eldridge Reeves eTolinsoii Poundation and University of Pennsyl- 
, vauia.\ 

3138 — TIk* tligestibility of natiiral and processed soft curd milks. C. C. 

Flora and P, J. Doan, Pennsylvania State College. 

3133 — The relalionsbip belwc(m curd tension and curd size. Leslie A. 

Chiiinbers and Irving d. Wolman, Bldridgx^ Reeves Johnson Poun- 
datioii and University of Pennsylvania. 

3140— “Artificial gastric digestion of milk. 3Iunrice E. Hull, 31. & R. Dietetic 
Laliorat Dries, Inc., Columbus, Ohio. 

PAPEPR READ BY TJTLE 

Production 

1. The relation of milking machines to the incidence of mastitis. Edward 

B. 3Ieigs, Henry T. Converse, Division of Nutrition and Physiology, 
and Lloyd A. Bnrkey, klorrison Rogosa, and George P. Sanders, 
Bureau of Dairy Industry, U. S. Department of Agrienltnre. 

2. Sudan grass hay vs. clover hay for dairy cows, C. E. 3Vylie and S. A. 

Hinton, University of Tennessee. 

3. The extraction and assay of the hormones of cattle and sheep pitnitaries. 

A. J, Bergman and C. 33k Turner, University of Missouri. 

4. Relation of lactic acid and glucose of the hlood and glycogen in the 

mammary gland to milk secretion. 3V. E. Petersen, J. C. Shaw, 
University of klinnesota. 

5. The carotene requirement of dairy calves. Ruel E. Ward, S. I. Bechde], 

and N. B. Guerrant, Pennsylvania State College. 
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2Ianuf(ieinring 

6'. Revised loiited Stales staiidards for (iiia'lity of ('I'i'ainery biif.ltM'. Jioy 
C. Potis. United Stales Biirean of .A‘»'r.i('n]tnrnl lileotKtnncs. 

7. Effect of lei)i]>erature and c.oiuposiliou upon tla^ pliysical ])i’optn*1ies and 

dippinjt (jnalilies of ice cream. 'W. H. E. Reid, 3i, d. Drew and 
"W. S. Arbueldc, TTiiiv{>rsii..v of Missoinn. 

8. A comparative study of jiietal and glass pelri disli covers. II,ei*bert 

Jenkins. New Engiund Daii'ies. 

t). fSunimary of eMperimeiil with llie DeLaval siandardizer. J. II. Fraud- 
sen, Massachusetts State ('tolleg('. 

10. Met.hylime blue reihietion tiiru* as an indiiuition of IIh' snital)ility of luiik 

for the inanufat't nring of Hwiss eli(*ese. A. B. Erekson. (J. A. 
Eckburg and E. T.ee. Tin; Borden (Company. 

11. Casein milk fat as a foam dej)ressaut in casein-iday slips. C. A. 

Richardson and N. P. Tarassnk, College of Agricnltuiug Davis. 
California. 

12. The relationship of mastitis milk and soft -curd milk to the mainifac- 

ture of Swiss cheese. Kennel, li J. IMalheson, Lloyd A. Burkey, 
George P. Sanders, and Bohert K. Farrar, Bureau of Dairy Indus- 
try, LT. S. I). A. 

Extension 

13. Texas one day shows. G. G. Gibson and E. R. Endaly, Texas A, & ]\L 

College, ■ ■ y " \ y 

14. The Texas trench silo program E. R. Eudaly and G. G. Gibson, Texas A, 

& IL College. 
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THIRTY-THIRD ANNUAL MEETING 

THE AMERHAVN DAIRY SGIBNCE 
ASSOCIATION 


TUH OHiO STATE UXTYERSITY 
COTAYMBUS, OHIO 
JTJXE 14-15-16, 1938 

AND 

OHIO AdinCtlLTUBAL EXPERTllEYT STATIOX 
WOOSTER, OHIO 


JURE 17, 1938 






PROGRAM FOR LADIES’ AND YOUNG PEOPIjES’ 
ENTERTAINMENT, AMERICAN ])ATRY SCIENCE ASSOCIATION 

COLUMBUS, OHIO, JUNE 14, 15, 16, 1968 

The following program has been arranged for the pleasure of tlie ladies 
and young people* attending the eonTciition. No program has been ar- 
ranged ior the Jadi<*s during the day on Tuesday, believing tlu'y would 
appreeiatc the time for rest and visiting. Headquarters will be in Ponjer(mo 
Hail, wunieirs roc'.reational building at Ohio State University, IfM-aled on the 
oast side of Noil Avenue, adjaeemt to and south of Mirror Lake. Tlie 
lounges will he available for use at all times. This will be a, delightful 
place to me<d. your friends. 

The young people’s program starts at 1:30 P. M. Tuesday. Capable 
counsellors will s(i])ervise tlie activities of the various age groups. The 
Nursery School quarters in Campbell Hall, across Neil Avenue from Ponu*- 
rene Hall, will be available for the care of pre-school children during the 
day. Experienced persons will be in charge. 

Girls who have had experience in caring for children in the evening will 
be available for this service at a rate of 30 cents per hour with a maximum 
(diurge of $1.00 per (warning. Notice of such need slioul<i be filed with tlie 
registration clerks. 

Pomenme Refectory, a delightful dining hall, will he open for meals 
each day. This is located on the first floor of Pomerene Hall. Service will 
he from 7 : 00 A. M‘. to .9 : 30 A. I\I., biamkfast ,* lunch from 11 : 00 A. M. to 1 : b’O 
P. M. ; evening from 5 : 00 p. M. to 7 : 30 P. M. 

Mail will lie recfuved at the ri'gistration booth in ronKmeuc Hall and 
should he addr('S.sed in care of Americau llairy Science A.SKucialioii, Pome- 
rene Hall, Ohio Slate University, Columbus, Ohio. 

PEOORAM 

Subject to change depc'ndeut on weather and other unforseen conditions. 
In .such a case suitable announcements will be made and notices posted at 
r(?gistration booth. 


1 : 30 P. M. 


7: 30 P. M. 
8:00 P. M. 


Tuesday, June 7-i, 1938 

The young people will imx^t at Pomerene Hall, Neil Avenue, 
Campus, for a tour of the Univer.sity Campus. 

Ladies will hpe tlu^ afternoon free. Pomerene Hall lounges 
will be available. 

Young people’s party, Neil Hall, located one block south 
of ITnivm’sity on the east side of Neil Avenue. 

Presidemt’s & Dean’s Reception, Faculty Club, Administra- 
tion Building, 
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mm 


!);(){) A. M. 
')::!() A. 


K):00 A. W. 


xooisr 

1:00 r. ^r. 

1 : 30 P. M. 

6 : 30 P. M. 
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Wcdnesduy, June 15, 1938 

rre-wliool eluldroii -will be eared for at Campbell Hall, located 
across Neil Aveime froiH Poiuereiie Hall. 

Ladies •will leave Pomereiio Hall for a tour of the University 
Howr frardens aiul green bouses. 

Voiing p(‘oj)le vili meel at Poiiteimie Hall for oiitdoor games 
ami laadests arranged for young folk of all ages. 

fjadies -will see Mr. U. II. Poescli, floriculturist, give a demon- 
si ration on flower arraugeinent. 

Taidie.s will visit the Oliio Arcliaeologieal and Historical 
Mus<Mmi on tbe campus and will bear Mr. H. C. Slietrone, 
Director, diseu.s.s ini en-siing facts regarding Ohio. 

Luncli will be served at Poinerene Refectory in Pomerene 
Hall. Tbe young people will have a private dining room 
Avliere a de.sirablc lunch will be served for 25 cents. 

Alntion pictures for the young folk at University Hall 
Auditorium. 

Ladies will visit The Columbus Gallery of Fine Arts on East 
Broad Street. Air. Philip R. Adams, director of the Art 
Gallery will conduct the tour. Transportation will be 
jirovided starting from Pomerene Hall promptly. 

Swimming parties for tbe young folk. Arrangements will 
be made for the use of swimming pools on the campus. 
Competent per.sons will be in charge. 

Tea for the ladies in the Lounge, Pomerene Hah. 

Entertainment for all attending the convention. University 
Hall Auditorium and Natatorium. This will he an evening 
of fun and relaxation. 


NODX 


3:00 r. w. 


4 : 30 p. Ji. 

8:00 p, Yr. 


Thursday, Juno 16, 1938 


Pre-school cdiildren will be eared for at Campbell Hall. 
Young people will meet at Pomerene Hall for a visit to the 
Ohio Archaeological and Historical Alnseum, University 
Campus. 

Ladies will leave Pomerene Hall for a tour of the M. & li. 
I)iete1i(* Labomtories and the Aloores and Ross Alilk Plant. 
The Dietetic Laboratories are famous for their baby food 
and other nutritional products while Moores and Ross arc 
known to have one of the finest milk and ice cream plants. 
Transportation Yvill he provided for the day. 

The young people will lunch together at Pomerene Hall Refec- 
tory. Lunch will cost 25 cents. 

Ladies will have a complimentary luncheon at the Columbus 
Country Club whieli is located on Ea,st Broad Street, This 
is one of the beauty spots of our city. 

The young people will leave Pomerene Hall for a trip to the 
Columbus Zoo followed by a picnic in Riverside Park. 
TJiey will return to the cam]ms about 8 : 00 P. M. 

Banquet at Neil House located between Broad and State 
Streets on High Street, across the street from the State 
Capitol. 



ABSTRACTS OF PAPERS PRESENTED AT 
ANNUAL iMEETlNG 

GENERAL SESSION 

2. Measuring the Results of Instruction in the Dairy Sciences. R. W. 

Tylrr, Burojm of lildiicatkmal. Ivoscureli, Ohio Stale UihvcT.sily, 
Moasui’ing the n'sults of Dairy )Sri(iuc;<‘ ius1rue,ti{»n is i]ii]torhnit not 
nioj'oly as a basis for assigning grades but to idcoitify tlie dirfienilios students 
are having and to d(3te,j-]inne the etiuetiveiiess of particular eourses, materials 
and methods of teaching. In order that measurement may serve these pur- 
poses nu)re etfeetively it is nece.ssaiy t.o devcdop bettc'r t(!sts and exauiinat.ions. 
Present examinations provide evidence regarding the information students 
are acquiring but the tests do not indicate liow far students are achieviuj? 
other important objectives such as tlie ability to apply facts and principles, 
the ability to observe accurately, seieul.itie altitude, [jcrsonalily, character- 
isties and the like. To develop a more adeqnate measurement iirogram it 
is necessary to formulate all of the important objectives of dairy science 
courses clearly in order to see just wliat things must be measured. After 
these objectives have been formulated and defined it is then necessary to 
devise means of testing for each of these important objectives. Experimen- 
tation in other science fields lias shown the possibility of developing tc'sts for 
many of tlie,se so-called “intangible” objectives of edneation and the use of 
these tests lias made it po.ssib]e to improve teaching at many jioints. Samples 
of such tests will be described in the paper and illnstraiions given about their 
uses., , , 


3. Summer Practicum in Dairy Husbandry. A. A, Boulakd, Pennsyl- 
vania State College. 

The commercial dairy world frequently asserts that college graduates 
have insufficient practical (‘xperieiice to justify tlieir being placed in posi- 
Uoiis of even moderate responsibility. TJndoiilhedly this criticism lias been 
made because in certain instances the facts have warrant ( m 1 the complaint. 
We all recognize that Colleges and Universities do not recommend tlieir 
graduates in dairying as finished products, but do try to give their gradu- 
ates a good fundaniet.al education in chemistry, physiiis, mathematics, bac- 
teriolog}’" and economies, with some training in dairying, so that witli i.he 
later acquisition of experience they may become leaders in tlie dairy indus- 
try. Nevertheless, when a college graduate because of hi.s Jfick of exiieri- 
ence makes a poor .showing in practical dairy work immediately after leaving 
college, eonsidei’able criticism of tlie institution from which he graduated 
is occasioned. It is to obviate this sitnatio]i to as great an extent as pos- 
sible that summer practicum woi'k has been devised. 

This subject, known, at The Pennsylvania State College as D.H. IT, 
Summer Practienm, is required of all four-year students in Dairy Hus- 

P.D 
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baodry. Tlu^ subject carries 6 credits and calls for at least 6 weeks’ prac- 
tical work of not less than 48 hours a week in an axiproved dairy plant or 
on an a]ii>roved dairy farm, dexiending upon whether ihe student is majoring 
in Dairy kinnnfactnring or Dairy Production. 

The subject; carries honor points if it is conducted under the immediate 
supervision of Ihe instJ’iietor in tlie College Creamery or the College Dairy 
Burn in which case the .student receives no financial remuneration. If taken 
at a farm or jilant. away fi’om the college, the student may receive as much 
remuneration as his services warrant. In this case In^ gets credit for the 
.subject provided his work has been satisfactory and he has turned in a 
creditable write-nj) of his summer’s work, but receives no honor points. 

The subject is taken during the vacation period following the junior 
year. Before June list the student must submit duj)lieate outlines con- 
cerning the information he expects to secure on the farm or in the plant 
during llie summer. The instructor may make suggestions for the improve- 
ment of the outline.s, then retains one for himself and returns the other to 
the student for his guidance. During the summer the student in addition 
to his practical work gathers data for writing up the dairy farm or plant 
during the first senie.ster of hi.s senior year. This write-up must be turned 
in during the first semester. The student is graded according to the merit 
of his paper and the report on his work by his employer. 

This system insures that every student graduating from college has had 
at least six weeks of practical dairy plant or dairy farm work in addition 
to that whicJi he received in college. The student when he graduates lias 
more confidence in his own ability to do creditable work than when he has 
had no commercial exjierience. Frequently his summer work leads to perma- 
nent employment since students who have made good in their summer 
practieum work are in many cases offered position.s by firms that would not 
otherwise employ additional help. Finally', students with some commercial 
experience are in so much better .shape to do satisfactory practical work 
that a much higher pei’centage of Ihem succeed in their chosen field of work 
than would otherwise be the case. 


4. A Service Course in Dairying for Home Economics Students. K. 

M. Benner, Texas Technological College. 

A discussion of the content material for a course in dairying to be given 
to students in Home Eeonomie.s. An outline of .such a course, which has been 
given at the Texas Technological College for the past eight years, will be 
prasented. The de.sirahilitj'' of .such a course has been well established and 
the re.sults secured have been very satisfactory. Tlie course is elected pri- 
marily by students fitting themselves to do County Home Demonstration 
work and by those preparing for teaching in rural communities. The course 
includes a rather wide variety of subject matter and the field of dairying with 
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wliich the tjT)e of stiidoTit mentioned Jiaturaliy comes in eoiitaet in his or her 
field work. Practical laboratory Avork is given the students, enabling them to 
become more familiar Avith the joethods of carrying cm dairy demonstration 
work Avith rural people. Tlircjc^ credit Jiours arc; alloAved ciacdi student. 


PPODIK ITION HEtyPION 

PI. NeAA^ Facts in Nutrition Applied to Dairy Cattle. C. F. H[.tffmajs', 
Michigan State Ciolh'ge. 

As the spread betAvecii the pricje of fet'd and hnltorfat narrows, the interest 
in more economical producitioii of butterfat increases. This means a greater 
use of home grown feeds, especially roughage. 

Greater use of pasture for dairy coaa^s is recemng considerable attention. 
The classical work of several experiment stations dmung the past feAv years 
has demonstrated the high nutritiAm effects of grasses and legumes AAdien used 
before lignificatioii interferes Avith digestibility. The discovery of so-called 
“grass factor or factors” in milk produced during the summer has also 
enhauced interest in pasture. The importance of using fertilizers on pas- 
tures to improve yield of nutrients has been investigated. 

The conservation of roughage for Avinter use is one of the most important 
problems in dairy cattle nutrition. Artificial drying of roughages yields a 
good product but the cost appears prohibitive. 

Several experiment stations, here and abroad, have studied grass and 
legume silage. The use of mineral acids in sufficient amounts to reduce the 
pH of the silage mass below four, preserves the nutrients especially carotene, 
but the cost appears high, for general use. 

The use of molasses in making legume silage is enjoying consklerable 
popularity. Eecent Avork indicates that legumes are low in fermentable car- 
bohydrates. The molasses fui-nisbes addilional A'rmeii table cai’bohj’cl rates 
for the production of lactic and acetic acids. There is a diversity of opinion 
regarding the value of molasses for this purpose, hoAvever. Some recent 
iiwestigations indicate that good legume silage (ran bo made Avithont any 
additions, and that the exclusion of air is the main, factor to be considered. 

Some workers in the field of energy relations have concluded that tlu^ j)ro- 
duetive or net enei'gy v'alne of a feed depends on the bnlaucc of nutrients in 
that feed. Tlic nutritive properties of individual feeds are not alAA'ays addi- 
thm Avhen they are combined in the ration, because of the assotriathu? effe(:ts 
of feeds in digestion and their supplementing effects in metabolism. A. Avell 
balanced ration should exert an energy Amine about in proportion to its total 
digestible nutrients. 

Several workers have reported results AAotli alfalfa hay as the sole ration, 
Avhicli indicates efficient use of total digCsStible nutrients. Other investigators 
have reported poor utilization of the total digestible nutrients on a ration of 
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nifjilfa hay alone, Avhieli indicates a Y'iJe vaviation in. the .ieeding value of 
alfalfa liay. 

The essential airiino aeiJs neeessaiy in the i-ation of milking cows remains 
uiisoIvimI. 'j’lic evirhnn'e is increasing tljat cattle a,ro able to use nitrogen in 
the foria of nn‘ii and aiunionium salts in place of i;)rotein. lirimen flora are 
belii'ved, to play a role in this phcniomeimn. 

Cohalt has lanm added to the list; of essential minerals. Recent work in 
various pal*1^ of tla^ world indii-att's that a deficienev of this element occurs 
among callle, which results in aneniia, Nickel and copper appear to aid in 
cohalt, ni llizaiion, 

h‘on, })otassiinn ajid magnesium are re(juired by cattle but there is no 
evidenc.e that a (hdicimicy of these minerals occurs under field, conditions. 

hduorinc, selenium and molybdenum at fairly low levels in the ration are 
detriiinmtal to health. Pasture grasses high in manganese may disturb mag- 
nesium ni(“taboli,sm. 

Recent work indicates that the addition of yeast to the ration of calves 
roi'Civing a limited amount of whole milk improved growth. The vitamin G 
in the yeast was believed to he responsible for this observation. 

The advisability of feeding cod liver oil to dairy calves under farm condi- 
tions has been farther investigated. The results arc not definite. 

Recent investigations have failed to show that vitamin E is required by 
rnminants. The possible relation of vitamin K to sweet clover poisoning in 
cattle is of interest. 

9’he relation of feed of the cow to fhn’or and to the imtr.itive value of milk 
has aCo received considm-ahh^ attention during the pa.,st year. 

9’lu' tliree “mystiuy disi.'ases,” namely: .milk fever, grass tetany and 
lo'tusis, liavc alsc» been si.udied fi‘om tlm standpoint of nutiition. 

P2, Vitamin E and Reproduction in Herbivora. B. II, T.noMAs, C. Y. 

Cannon, y. II. IMoNctt and G. U.NDEEm.iEHo, .Iowa State College. 

Numerou.s s('ienlific data reveal tliat (pialitativc inadequacies of the diet 
can evoke reproductive disordm-s in animals. .Among the vitamins the one 
invaluably thought of in this connection is vitamin E. The deleterious ('ffec.t 
of avitaminosis E on fertility in rats and mice and on decreased hatehability 
of {‘ggs has been demonstrated. ’\Ttamin .E has been I’eeommended recently 
as an adjuvant to prmdical rations for improving tlie fertility and feemnlity 
of farm animals. Whether or not a^■i1am^llosis .E will interfere with the 
normal development of the fetuses of herbivora as in female rats has not been 
demonstrat ed lieretof ore. 

To det, ermine the importance of vitamin E to reproduction among farm 
auimais we restricted goats, slieep and rabbits during one or more generations 
to a vitamin E~defieient ration. Essentiaily the same basal feed mixture of 
gromid grains and Iheir b 3 "-prodiiets and finely cliopped alfalfa was fed to all 


ABSTKACTS OF I'Al’ERW PREfiKKTKI) AT ANNUAL- MEETING 

aninials. Tlie vitaaiiii E oec'-urriiijr Biitiii-aUy in liiis piixtim:! was clestroyad 
or inactivated by treating it with an ellior sohition of ferric cddoiddn and 
subsequently aging each treated batch ol; feed until it. af'-quirinl a decidedly 
rancid odor. All animals received the basal ration, water and iodi?:cd sa.lt, 
o..(l libitum. The treated basal ration was rortified at feeding time with a, 
vitamin E-free suj^pleinent compound(^d primarily to prohvt against uliier 
possibl e avitarni noses. 

Our study of this problem has demonstraiiTl that ihe ilidary vilamin E 
requirements of dilferent s])ecies of animals may differ markedly. Ifor ex- 
anqiie: weaning’ male rats r('stri<ded. to 1li(‘ ferric (diloride treali'd ralion 
exhibited initial slages of testimdar di'gemn’ation in two montlis and became 
permanently sterile in eight monilis or less. Female rats reared similarly 
I’epieatedljJ' resorbed their j’oijng. 

Unlike rats, the reproductive behavior of male and female goats ap})ar- 
eiitly was imaffec.ted during a pei’iod of four and oue-baif years, nllliougli 
restricted at all times to the sa,uie ferric chloride treated ralion. Thus, our 
original flock of seven goats was expanded to forty-eight wiHioul, exhibiting 
reprudnetive disorders attributable to avitaminosis E, Similarly, twelve 
original male and female rabbits kindled FIT fully developed young in two 
years, liowever not witliout an oceasional reproductive disoj-der, the cause 
of wdneh we liave not y(h, ascertained. 'Wlu’ther oi‘ nol the vitamin E I’ccjuire- 
ments of sheep compare with tliose of ruts ur goats is impossible to state defi- 
nitely at present. Our studies with slieep and ralihits are lieirig expanded. 

There is a dearth of scientific, da.ta ('valnating the vitamin E requirmneiits 
of farm animals. Yet statements have been mad<‘. inferring; that viramiii E 
therapy will markedly decr(?as(‘ reprod!Ic1i^•e disorders pre^valent in, lierds, 
floeks and stnds. Investigations !iav(^ sliowii that vitamin E is ]n.vsent in 
most of the ingredients commonly used in mimpoinuling livestock and ]mnltry 
rations. To he sure, there is no kno\vie<Ige of tlui (dianges in vitamin E a'div- 
ity whieli may occur in milled feeds through [)roce^5sing oi- aging, liowever, 
it is evident that the vitamin E re(piiremeuts of iMM-taiii sj)ecies of animals 
difl-'or markedly from those of others, (iliviously stockmen shouh.1 be can- 
tioTied. against relying on vitamin E therapy as a. panac^ea foj’ {b'civased fer- 
tility and .feennd it y until additional information is obtained. 

P3. Relation of Nutrition to the Hormones. (\ AY. Tuunek, Alissouri 
Agricultural Ex])erimeiit, Station.'^ 

The relation of nutrition to the Iiorriiono which intluenee body growth, 
reproductive processes, and milk secretion is largely unexplored. The effect 
of improper amount or balance of the nntrih’ve const i I neats of the ration has 
usually been intei-preted as due to the absence of or defieJemy in tlie essential 

* Contribntion froin tlie Pppartiiicnt ot Pniry T-Tiisb.iiulTy. Missouri Agr, Kxp. Sla., 
Journal Scries No. uC2. 
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eoinponenls (a ini no acids, energy, minerals, and vitamins) for the growth of 
th(* body or the synthesis of milk. Only recently has the role of nutrition in 
relation to the set-relion of ttie varioiis hormones affecting these processes 
begun 1,0 be a])]n.’ecirited. 

Oiearlr, a deficiency of essential amino acids in the ration will inflaenee 
the rale of growth or milk secrelion. However, if the ration is deficient in 
{■'(mslilnents, eitluT organic or inorganic, wliieli infliK'nce the rate of secretion 
of OIK!! or more hormones (cmcerned in. the, ]).ro(!ess of growth or milk secretion, 
even though the ration were adetpiate in respect to the jirecnrsors of growth 
or milk, growth aud milk seci’tdii.ui would be limited. 

The need of eertain trace elements in nutrition may be due to their pres- 
ence in certain hormones. Thus the requirement of iodine is probably in 
very large part d.ue to the heed of the thyroid gland in the synthesis of 
thyroxine. As knowledge of the chemical composition of the hormones of 
the pituitary aud other endocrine glands develops, the requirement of trace 
elements nr other endocrine glands develops, the requirement of trace ele- 
ments or other essential grouping's will be recognized. 

The interrelation of the vitamins and tlie hormones will undoubtedly 
develop as this field develops. Already numerous studies have shown a 
dependoDce of the pituitary in the secretion of the gonadotropic hormone 
upon vitamin B. Without tliis vitamin, estriis cycles soon cease and repro- 
duction is held in abeyance until this vitamin is added to the ration. The 
quality of protein appears to influence the secretion of the gonadotropic 
hormone and practical observations wdth cattle on deficient rations (quantity 
as well as quality) show delayed estrum until rations improve. One symptom 
of phosphorus deficiency is a prolonged dietary anestrus which is jirobably 
traceable to a deficiency in rate o.f seiiretion of the gonadotropic liorinone. 

P5. Effect of Fertilizer Treatments on Nutrients Produced by Pas- 
tures, K. A. Ackerman and ,TT. 0. Henderson, West Virginia 
Agricultural Experiment Station. 

Eight plots totalling 39 aeri's were seeded to blue grass, red top, and white 
clover in 1931. Three different fertilizer treatments with checlv, in which 
no fertilizer or lime was added, were duplicated. The fertilizer treatments 
at the time of seeding and later follow: 

Cheek Plots No lime or .fertilizer applied. 

P-L Plots .Limed to pH 6,5 in 1931. 

5C)0|t 20% superphosphate in 1931, and in 1933. 

P-K~L Plots P-L as above. 

100|: Muriate of potash in 1931 and in 1933. 

N-P-K-L Plots P-K-L as above. 

200|: Nitrate of soda per year except 1937, when only 
lOOif was a];)plied. 
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Pure bred Ajo’sliire lieiler.s baiuneed a.s iioarlr as f)racti('ab]c iui.o equal 
age aud weigM groups and ree(?iviiig no supjdcniontal nulrieiiis have beeu 
grazed on lliese ij]ots. By varying tlui mirnbor of heifers on a pJot, all pas- 
tures have betui gj-azed as unifoLinly as possible, ^'eights were 1a.k<‘n on Iwo 
eonsee.ulivo days a,t tlie tiiiio the Jieifers were put on tlie pastures, at the time 
of tlndr removal, and at intervals tlirnngliorii; tlu! season. 

The iruinher of pasture days and gaiis in weight ■j)ei’ a.cre, 1(ig(M]ier with 
the average daily gain, wus kcqit for tlie lieii'ers on eae.li i)]ot. From this data 
the total digestible nutriiuds was tTileuhded by using the: tigurc'S given in the 
Morrison Feeding Standard. Ov(‘r the five ytjai’ iieriod the c.miiplete ferti- 
lizer treatment more than doubled the number of pasture days ami the inim- 
her of pounds of total digestible nutrients prodneed on. an aere, aud the other 
treatments also sJiowed a great increase in yield. 

This is a partial progress report of five years (193t)“37 inel.) results in a 
long time extensive pasture experiment eondueted by tlie Department of 
Agronomy and GeiietieSj Department of Dairy Husbandry, and the Reyniann 
Memorial Farms, of the West Virginia University. 

P6. A Method of Studying the Deficiencies of Alfalfa Hay and the 
Feeding Value of Various Feeds as Supplements to Alfalfa 
Hay. C. F. Huffmax, Michigan State College. 

The trend toward a greater use of home grown rations has iirompted 
workers at several experiment stations to study the feeding value of alfalfa 
alone for milking cows. Experiments at Kansas and Oregon Stations showed 
that alfalfa alone did not yield as much milk energy as the total digestible 
nutrients in the alfalfa indicated. These results were in agreement with the 
energy value attributed to alfalfa Iiay by Fraps, Armsby and European 
W'orkei's. Graves and associates and workers at the Nevada Agrienitural 
Experiment Station, however, have reported efficient utiiizat.ion of the total 
digt'stible nutrients of alfalfa hay wdieii fed alone. 

In a long time alfalfa feeding experiment at the Michigan Agricultural 
Experiment Station cows receiving alfalfa supplemented with either corn, 
oats, barley or a complex grain mixture failed to maintain milk production 
and body weights during medium and low prodnetion, Avheii they were get- 
ting most of their nutrients from alfalfa hay. The total digestible nutrients 
of the alfalfa exerted a low feeding value. 

In reversal experiments either of short time nature or lactation reversals, 
the question of residual or carry over effect appears important. With our 
technique cows are placed on alfalfa alone at calving and loft on tJiis ration 
until the stored factors necessary to balance the alfalfa for milk production 
are exhausted. This is indicated by a sharp decline in milk flow. When 
milk produced had dropped to between 20-30 pounds daily a portion of the 
total digestible nutrients in alfalfa is replaced by an equal amount of total 
digestible nutrients in the feed to be tested. 
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addilioi-i of soyl)<*an oil and corn oil to alfalfa alone did not affect milk 
| 0 'odiii‘tion maua’ially. Further evidence that fat was not the first defi.eieiicy 
<tf alfalfa alonf^ was an increased, milk yield when heet pnlp or solvent soybean 
oil iiica! ri'phu'cd a part of the alfalfa hay. 

Tin* addition of eitJier corn, cottonseed meal or corn siinten meal in place 
of alfalfa has rcsnlted in imo’eased milk production. 

'fids method ap|)oars to ttffer an effective, inexpensive method of studying 
tiic rt'lativc milk producing valiie of varioiis siipplcnienhs to alfalfa hay alone, 

P7. Air Dried Hay for Dairy Heifers. C. E. ^YYL 1 E and S. A. Hinton, 
rniv'crsity {)f Tennessee, and J. W. Weaver. Jr., Tennessee alley 
Authority. 

Eay Dry ing 

To “make hay wliile the sun shines” lias never been very successful in 
“rainj^ seasons.” Artificial drying may produce splendid hay, hnt large 
deiiydralion plants costing $3,500 and up are of little use to the farmer who 
grows frmn 20 to on tons of hay a year. 

The usual procedure in making hay, for one day, is to cut the hay in the 
morning, windrow it about midday, and iint it in the barn in tlie afternoon 
if the weatlicr has been favorable for curing. The iirineiple of the special 
barn curing system as described in tlii-s report is to let the sun and wind of 
tli(‘ f)[>{m field do about 75 jier cent of the curing the first day, and finish up 
the (sther 25 ]ku’ cent after the hay is safely stored in the hiirn. 

When the, liay is 75 per cent (uired it still has 35 to 45 per cent moisture 
— twice as miu'h as is safe for storage, hnt just right for handling because 
file It-ares an* limp and there is very little loss from sJiattcring. This damp 
Itay is stored iii the loft. TJie loft is equip]ied with a .system of air ducts 
tlnnaigh whif'li air from a blower is .forced iqiward Ihrongh the hay oi’ drawn 
down tlmmglt the hay, as desired. This process gradually removed the 
excess moisture and keep.s the hay at ahoiit the wetJmlb temjieratnre. T>y 
blowing air through the hay during the day only, and allowing the excess 
moisture in the hay to move to the surface of stems and leaves over night, 
curing is completed pi'aetieally as soon as by continuous blowing. Tlio use 
of a solar h(?at absorber to heat the air blown through the hay holds consid- 
erable promise as an economical means of speeding up the curing process 
with ihe* sanui size blower. 

Equipment for fitting up a hay loft of 20 to 30 tons capacity for their 
■sy.stem can be bought and insMled for about $300.00, or less than 10 per 
cent of the cheapest dehydrator now available. 

Feeding Trial: 

During the winter of 1937-38 two groups of dairy Imlfers have been fed 
the hay which has been field cured and that which has Uv. a air cured. 
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Analyses have becBi uiade cl; the liay. An (‘X])ei-ini('iit is being run with rats 
to deterniine the vitamin A content. Tlie, groAvlh of the heit'ers in each 
group was determimM'l by weight, height, and girth nH'a.snrenieuts. At the 
completioii of tills trial tlu* data indicate no signitieant diilNn’cmio in the feed- 
ing' value of the Lay cured l)y these two ini'lhods when fed to flairy lieifers. 
Any differenetg tlieivfore, in tliese two luethcals oi! c.uriug: liav’ ivould seem 
to he in the amount and qualily of the hay harvcsh-d from (hf' Held, includ- 
ing liay which has l)e('u damag(‘d by .rain. 

P8. The Influence of Certain Rations and Management Practices on 
the Rate of Growth of Holstein Friesian Heifers. ,R. G. Mo- 
Cautv Axu .A. (h ]»,A(!s,DALE, rnivcrsity of .Missouri. * 

The length of time and. tin' amount of food nutrients required to grow 
dairy heifers to ])roper sixe am.l maturity for hrctaling are facicirs of consid- 
erable economic importance to dairy fanners. Obviously, any slio:rteiiiiig of 
the gi'owt.li period and consequent rc-duclion in the uiiprodnctive life of the 
heifer may tend to redueo the cost of raising and will result in milk produc- 
tion and financial returns at an (uirlier age. Tins pai)cr pn'sents the results 
of an investigation nu the influence of tliree rations on the ra.te of groxvth of 
Holstein lieifers. The rations used were (1) milk and alfalfa hay supple- 
mented only with common salt, (2) a basal rat inn lierein also referred to a, s 
a “Rapid (froxvth” ration, and 01) the “Ratiid {.h'(.)\vth ' ’ ration jnoditied 
to include 10 per cent of dehydraied cereal grasst's. 

Qrciwth in all g'rou])S was measured by gain in live weight and height at 
withers and compared with “normal’’ as ]n‘(;senl{*d by .Uagsihile in Mo. 
AgTicultural Experhm.mt Siaiion Rnlh'iin 33(i. 

Tlie heifers in Group 1 averag’f'd 17.3 per cent holnw nio-inal iirAveight 
and T.l per ('.cut below jiorjjial in height at xvillun's at six mcnilis of age. At 
12 months the corresponding percentages below noi'mal were 22,1 per cent 
and 5.0 per cent; at 18 monihs 11.8 per cent and 3.27 per emit; and at 24 
montlis 13.8 j)er'eent and 3.8 per cent, res]!ectively. 

Tlie heifers in Gronj) 2 avt'raged 23.2 per cent obovc normal in xveighf 
and 6.0 per cent above normal in height at withers wbe.n 6 months of age.l 
At 12 months the corresponding jiercentages al.iove normal were 32.6 per' 
cent and 4.8 per cent; and at 18 months, 33.S per cent and 5.9 per cent, 
respcctix’'ely. 

The corresponding data for tlie heifers in Group 3 in terms of percentages 
above normal were 20.3 per cent in weight and 5.8 p('r cent in heighf at 
withers; at 12 months 26,9 per cent and 4.7 per c-ent and at 15 months 27.5 
per cent and 4.4 per cent, respectively. The heifers in all groups are being 
continued and data for later ages xvill he reported togellier with feed uutri- 
* Contribution from the Dairy Husbandry Df-partmont, Missouri Agr. Exp, Sta., 
Joiinial Series No. 560. 
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I*ea viiKis rtniiuiTiiiig after the peas had been removed tor canning were 
preserv'd for feeding purposes bj’ field curing, artificially drying and by 
inalving tljcin into silage. Digestion experiments were conducted with wether 
sheep to determine the niitritive value of the three types of forage. The 
results are based on six digestion trials, two for each kind of feed obtained 
in different years. On the basis of the composition of the dry matter and 
the apparent digc.stibilily a high cpiality roughage feed may be produced 
from preserving jiea vines in eitln'r of the three ways. The choice of meth- 
ods used by farmers depends largely upon climatic conditions and equipment 
available, 

PIO. Experience in Ensiling Partially Cured Alfalfa, Methods Used, 
Losses Sustained, and Feeding Value. J. B. Shepherd and T. 
E. Woodward, Bureau of Dairy Industry, IT. S. Department of 
Agriculture. 

During the period June 2 to 8, 1987, a concrete silo 34 feet in diameter 
was filled to a depth of over 37 feet wfith 115,325 pounds of partially cured, 
first cutting alfalfa. The object was to see if partially dried bay could be 
readily stored and preserved in the silo and to see how the feeding value 
comi)ared ndlh a cjuality of Imy which with good luck might have been made 
from the crop. Tlie dry matter content of the alfalfa ranged from 43 to 73 
per cent, averaging 5G per cent. The alfalfa was finely chopped (cutter set 
for l-ineii cut), X(» water or other material was added. Two large loads of 
freshly cut alfalfa with 70 jier cent inoisliire were run in on lop. The top 
was weighted down with 50 pounds of additional weight per square foot of 
surface area. 

The silo was opened on October 20 and the silage fed from October 21, 
1937, to March IS, 1938. The settled silage Avas 30 feet 4 inches deep. 

The maximum temperature reached during the storage period 6 feet 
below the surface Avas 109.4" F, 

Spoilage on top AA-as only 7 inches deep except right at the edge where it 
extended doAvn 2 to 5 feet, a\'eraging 3 feet. The total weight of the top 
spoilage Avas 4,445 pounds. This 4,445 pounds of spoiled material is prob- 
ably the equivalent of 6,350 pounds of the green alfalfa as ensiled. This 
6,350 pounds is 5,5 per cent of the total amount of alfalfa ensiled. 

BeloAv the top spoilage the silage was of excellent quality and all edible 
except for (1) a thin coating of mold varying from about 1 inch in thickness 
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to a fltiu filiH next to the %vull hi the uj^per half of' the silo, due to the rough- 
ness of' the ('orici'cte, and (2) Jindled areas of moldy silage around scsverni 
silo doors. The average loss in weight oL‘ 55 .samples, one front eaeh load, 
lurried hi the silo was d.lO per eeiii', ])rimdpa!ly dry matter, Auoly,ses shovvtal 
that niost of Ihe dry matter iost was iiitrogen-lh-ee exiraet. 

Th(^ earoieno eoutent of llie alfaira averaged (jd.d juirls per million of dry 
matter whmi ]mf in, and, -.1.7.75 when rt'movfal. 'The ]dl of tlte silage, ratiged 
from 4.(11 to 4.78. 

Two ietaling trials (jf (10 days eaidi wtn*e eondue.iftl io eonpiarc the value 
of tile alfalfa silage and IJ. B. No.; 2 leafy idfalfa hay as the sole roughage. 
The cows we.re givtin all the roughuge they would e<).nsxime. There was some 


15.6 per cent in 60 days, while the milk prodiictio.n of cows getting alfalfa 
liay declined 24.7 per cent. Tlie average gain in live weiglit per cow was ilG 
pounds in 60 days for cows getting alfalfa silage and 38 pounds for cows 
getting alfalfa hay. 


Pll. M'ethods of Making and Feeding Alfalfa Molasses Silage. B. R. 

CfnuKomLL AND K. B. IIokwood, Michigan State Collegt?. 

The successful jireservation of high quality roughages in the ripjper 
peninsula of Michigan has alway.s been a major jirobleiii. The adoption of 
a heavy roughage feeding program together with two Ruceessive years of 
small grain crop failures has made the ^irobhun even more acute. Investiga- 
tions are being condx.ic1ed at tlie Uppm* Peidiisida 'Experiment Rtation at 
('’'halhnm will! ensiling as a fiiissihle method of presorvation. Twenty-five 
tons of alfaifa. nmlassi's silage were ensiled in lOlhl and a like animint again 
in 1686, using 1.5 ])er cent molasse.s. Dairy f<»eding trials with these Ifds of 
silage indicated that from a feeding standpoint, a sotisfactory alfalfa 
molasses silage could be made. The trials also indicated that the biggo.st 
pi-ohlcm was tlie method of making the silage. 

Twelv'e lots of legnme silage were eusiiefl in September, 1937, to deter- 
mine if possible the most satisfactmw nudhod of ensiling. Iiots varied from 
none to three per cent jnola.sses and 1711']! sugar retracing the molasses. Lots 
a, Iso varied as to stag:e of culling and moisture, content. The per cent of 
alfalfa was determined for each lot. Buffers were run on the hay put in 
and pH detei’minations made of the resnltiug silage. 

A sample of each lot of silage was sealed in an air-tight container and 
placed in the center of each lot in the silo. Carotene determinations are being 
conducted on the sealed samples, on a sample taken from the center of each 
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lot and !tj! a saiiipla '»r ai'fifh'ial dried hay similar to that whirh wa>s ensiled 
in ea(d! lol. The rosulls thus far iiidieato that the sealed samples were high 
ill earoteiie while tin* earolem* f'onteid of the samples Irom the silo and those 
art itioially dried were iiiir-'h lower. The loss of earoteiie is no donht due to 
tie* pi'e'^eiiee of oxygmi. In addition tlie per rent moisture, protein, and 
imal fmaneid able earhohydral es s\ere delermiiied for the hay pni in and the 
silage fed mit.. 

Ail lets wei'(‘ fed to ('ighi fiairy eoAVs. fei'ding trials eovering tonr SO-day 
])(*ritids. in the tirst and thii’d periods the silage was fial as ri'phu'fmn'nt lor 
!2lS pounds of ha,\‘ while in the seeond and fouiili jieriods the silage re])hu'e 
1.5 ponnfls of I he hay in the ration. The feeding trials show the ])alatahility 
of fhe various ](>1s and results of Ihe different feeding ])erio(]s give some 
iiidieations of the most })r;a-tieal nieiliod of feeding tJie silage. 

WlnMi (Misiled the lots varii'd fi'oin 72 to 80 per cent le.gimies. The mois- 
ture content varied from a[)]>roximately 4(1 io 80 per cent. The per cent 
pri'tein varied from Id.oG to 10.88. .Treservatiun of earoteiie varied with the 
different lots. 

This is a jireliminary report of an experiment that will he (iomjtleted 
l^fay first. 

P12. The Influence of the Quality of Protein in the Concentrate Mix- 
ture on the Production of Dairy Cows Fed Mixed Hay and Corn 
Silage. G. \V. fSAUsBUiiY and F, B. Moriuson, Cornell University. 

Xiunerons e,x})eriments have proven that for swine and poultry, or for 
rats (used as lahoratuiy test animals), the quality or kind of protein in a 
ration may be fully a.s important as tlie amount. Thus far but; little infor- 
mation is available as to whether oi* not the quality of protein is of similar 
inqjortanee in dairy rations eomposed of the eominon feeds. 

Corn gluten feed and eoim gluten meal, which are common ilairy feeds, 
both furnish ])ro1(;in of low (pudiiy for swine and rats. Corn gluten feed is 
often the elseapest pirotc'in supplement for northeastern dairymen. It is 
important, therefore, lo determine whetlier the quality of protein is a limit- 
ing factor for high-j)i-odii('ing dairy cows fed a ration made up of tlie com- 
mon roughages grown in the northeast, the cereal grains, and corn gluien 
feed or other corn by-products a,s the only protein supplement. 

During the winters of 1935- ’36 and 1.937-’38 experiments were eoti- 
ductial at tbe Cornell Station in which this question was studied. Each year 
two grou])s of nine cows of uoarly equal productive capacity were selected. 
The cows were all fed mixed hay and corn silage. In 1935- ’36 the hay was 
of better quality and contained more clover than the hay which was fed in 
1937-’38. 

One-half of the cows each year were fix! a “low-quality protein” concen- 
trate mixture composed of ground yellow corn, ground o^fs, corn gluten 
feed, corn gluten meal, bonemeal and salt. 
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” poDPcnlratc! mixture. 
, .s(iy])pau oil iiioal, ftorn 
, c.oiitmsood moal. bone- 


Tlie otlipi' cows ■\vov(‘ led a ‘ ‘ iiigli-rpiality ] 
It was poiuposod of gromul yollow cotji, gvoiii- 
uiuton i'ecd, linsood Dioal, dried distillers' corn 
itioal < 111(1 salt. 

RrHiiKs. Home eoiteiM-ii was felt wiieii the 
('(•ruing tli(‘ jialatabiiity of tlie “low-qnality jir 
(lifru.'uHy ^^'as ('xperiiuu'ed until fbo loth w'eok 
iwo ('ows. riMU'iving j’ailier large ainonuts ol; 
high prodneliou of milk wont oft teed, lilt ti 
(ui Ilu‘ “lowapiality jiroi (uir” ration liad jmi 
the otlier cows. 

When llie “low-quality protein” group w 
Un’n” concentrate mixtnrff tJie a]>peti1e of 11 
They also inert'ased in ])rodnclion. These res 
deficieniiy had he(‘,oine appannit in tlie hiw 


Four lactating cows wtu-(^ chosen and ])laced in spr-cial stalls -whore the 
-ligestion trials wei'o condncled in the regular manner. The six trials wore 
tnr 14- days wdth a 7-dav ]ire!iminary period. The ration consisted of equal 
parts by weight of coni' and alfalfa. The first, third and fifth trials medium 
fine corn was fed, in the second trial finely ground corn was fed, in the- 
fourth trial whole coni was fed, and in the sixth trial alfalfa alone ■was .fed. 

The results with corn indicated that the coefficients of dig(^stiori for the 
entire ration were somewhat higher for the finely ground than for inediiun 
ground corn. The coefficients ranged from 1 to nearly 3 per cent higher for 

eaidi nutrient, including the dry matter. 

■When the coefficients for the corn alone were computed, the diffimenee in 
the finely and medium ground corn ranged from approximately 6 per cent 
in case k ether extract to 27 per cent for the fiber in favor of the finely 


V . 
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P14, The Relation o£ Certain Succulent Roughages to the Color and 
Flavor of Milk. ii. 11. Tr'CKi;R, o. F. Cakijett, (X Ih Render, 
New .I'-ivy x\irri«'ult !0’ ti Kxpefiniciit 

''i’lu' results of tii(> work at tin's "tat ion in lUMtl and 1937 indicated tliat 
tlii'i’c was a giKjd (airrelalinii hetwvfui liigli ydiow ('olor and good flavor in 
milk. Tlte resnhs also indicnicd that mola.ssos grass silage might he an exeel- 
lerii feed for i)r(idncing milk with high, yellow color. Accordingly experi- 
immis were designed in 1337-10.38 to (fltserve the i.dt'ect of certain succulent 
rontrliages-- -beet pulp, corn silage, iiiolasscs grass silage, carrot-corn silage 
on color and flavor. 

Two so]3araie I'evcr.sal feeding trials were conducted for the purpose of 
studying color. In the first, cxporinieul corn silage and poor rpiality field 
eni’cd hay, gras-s silage and the same liay, and grass silage as the sole rough- 
age were .studied in whieli the following re.sidts were obtained. The color 
readiiig.s for .each of the ration.s based on the mean of the color readings for 
the last \veek of each feeding period were, corn silage and hay 5.36, grass 
silage and liay 5,74, and grass .silage 5.S5. Tins means an increase in color 
of 7.71 in the milk produced on gras,s silage and hay over eoni silage and 
hay, and 9.14/7 increase wdien grass silage was used as the solo roughage as 
compared with corn .silage and hay. 

In a second esperiment corn .silage and hay anrl gra,ss silage and hay were 
compared with heet pnl]Vand liay. hhu-h feeding period was foi’ 3 weeks with 
a one week innisilion jtcriod between changes of feed, A ration of beet pnlp 
and hay wms used at the start and end of tlui cxpcrinieut. IVheii the last 
week of ('Oeli feediag jieriod wa.s <'omparcd with the last weefle of ilie previous 
depletion period, there was a color iuci'ease from 4,49 I- to 4,9H5 or 10.9% .for 
corn silage and hay, and an increase from 4.271 1u 5.190 or 21.5% for grass 
silage and hay. 

Garrot-eorn silage made from 1 part green (^arrots and tops and 3 parts 
green corn w’as fed to both groups following the completion of the above 
experiment, in March 1938. This silage when fed with field enred hay in- 
ci-eascd milk color from a beet pulp value' of 4,95 to 5.23 or 5.65%, at the end 
of 3 weeks. All cows showed a gain in milk color, -with greatest, gains made 
by cows producing milk with lowest color. 

The results of the experiment on flavor show that molasses grass silage is 
definitely superior to both corn silage and beet pulp and that corn silage is 
no better than beet pulp in this respect. The average flavor score for fresh 
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raw iiii]k from individual vuws for JL,a’aRs sila.u’o was 22.28, for corn silage 
20.84 and for bed [)ulp 20.80. 

There was also a ddinito assoeialiou of high y<‘ilow' rolor and good llavor. 


PJ5. The Effect of the Level of Feeding Dairy Cows Upon the Flavor 
of their Milk. J. IlKXixaf and A, C. DAiiLiiina;, Xow Ahirk Agri- 
('uHnra! Ex})crimout Shitimi. 

A.S an ifiiigrowl ti lof a. roop(‘ra(iv(’ oxpin-ijiKMil wKfi Ihc Ibdted Siatos Do- 
jaarinn'iii of Agrifidt uro. a sludy was jaadi* of jlin oflV-i'l, of /lifforonl Jovds o): 
ft.'od inn’ upon milk Idavors. 

Tin* cows worn divides! inlo six groups. One groai» as a conlrol was JVd 
at 1ii(^ Morrisfiji standard aiid llie olhci’ groiprs wt'i'o frd a1 levels of 20 and 
.10 bi‘[i)w and 10, 20 and 80 aixtvo flu' Morrison .slandard. Tho judging of tlie 
ilav(iL‘ of llo' m.Uk from all of tlui rows in the cxpcrimcnii, stulion -bo'sey herd, 
windlicr Usey were included in 1he cooperali^T cxjmrinu'ul or noL was eoii- 
tinued for <me y<'ar. The raAV milk was judged for llavor sliort iy a fter m ilking 
and tlie I'aw, inrsteurixed, and pasteuriKcd plus copper ntiiks were jiidg'cd the 
first, tliird and fifth days after milking and past euriza lion. 

The study of the flavors for a eoinplete year offered oitportuuify to note 
the effect of seasonal variations on the development of oxidized flavors. Bix 
heifers fre.sheiied during the year and the flavor of their milk -was compared 
wall] that of mature coavs. 

Th<.‘ results indicate, that, the flavor of tho milk or the ]jcreeniage of 
oecnrreuee of oxidized flavor was not inflneneed by the level of feeding under 
the eouditinus of the experiment. 

'fho oecviri'ence of oxidized flavor, as lias been shown by oiJiers, wans eon- 
siderabJy less in summer montlis than in wilder nionlhs but ihere was not a 
direr-f correlation lietween fhe pej-iod of feeding green cut h'guines and tiie 
occurremsi of oxidizci! flavors. 

The milk from first tialf heifers showed a higlicr eviilom.'n of oxidized 
fiavtirs 1hau milk from ohbn* eenvs hut lue il:i1a was not c.onsideriMl sufficient 
to warrant, definite conclusions being drawn. 


PI 6. A Study of Some of the Physico-Chemical Effects of Soybeans on 
the Fat in Cows Milk. Th W. Beattox, W. F. Kin-nn, J. W. ’Win- 
niiii AND J. 11. IliLTOx, Purdue University. 

Previous invcistigations at this Station liave shown that raw soybeans, 
when fed in amounts equal io 25 jier cent of tbe grain ration, effect a mea- 
surable increase in tbe fat test of the milk prodmvd. 

It seems htgiea.1, therefore, that this change in fat test would be accom- 
panied by ebanges in the number, s of fat globules present or their size, 
Pui'!liei-more tlie chemical composition of the butferfat might change with 
the variation in the fat test. 
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willi llu> view in imnd oi aeieiiniiuns, 
ilalions ot! this cluinge in fat teyt. 
xperiinental rations consisting of 
4 I'oahted soyheaus; one part corn, 
; oiie part corn, one part oats, and 
n make tlie protc^iu and fat levels 
)yl)i'an ration. Tlie control ration 
1 Ti inirt.s soybean oil meal. 


.A feeding trial lias been in inngre.ss 
some of tbe physical and ehemieaJ nianifes- 
Two coves were fed progressively on e? 
one pari i-orn. one part oats, and two liarts 
one part oats, and two parts raw soybeans; 
enough soybean oil meal and soybean od ti 
ajiproximately equal to those ol the raw so 
eonsisted of one part eorn, one ])art oats, 

(Jood (luality alfalfa hay was fed as the sol ^ 

i\lieroHcopie (>xaminations of the mdk have \ie!ded 
as to the probable eff.'ct of soybeans on eithi'r the tota 
i'at 'dohnh's. Sizos of the fat globules ranged from . L 
eter! with the mean size between j.b and 3 microns. 

ranged from 1.4 to 

Ohemieal aualvses of tlie milk fat, including tbe u 
cyanogen number, and the Keicherl Aleissl number, li 


above table imlicate that the increase in tat 
’ or roasted soyheaus w’as of about the same 
,f the resulting fat was noticeably different. 

0 note further that wben soybean oil was 

1 so great as when either raw or roasted so 
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P17. The Vitamin D Content of the Milk Produced by Jersey and Hol- 
stein Cattle Receiving the Same Vitamin. D Intake. G. C. "VrAL- 

LiS/ So. Dak. State College. . 

Tlie paired-feeding iiietliod is being employed witb represeni alive ani- 
mals from the Jersey and Holstein breeds. Each animal is fed vilaniin D at 
a known and. constant level throngbont the lactation period from nainrai 
food sources, (diiefly alfalfa hay. The food intake is controlled so ilial ('arli 
animal in a pair rei-eivc'd 1h(' same amoind of vitaiuiii I). rmiterfat samph“s 
representing the milk foi' a 4-(i day ])Prh)<l are obtained from eaeb animal at 
mold illy intervals thronghont tin* lactation pf‘)'i<»fl foi' vitamin 1) assay. The 
piaject will b(^ continned until data is availahle from three or bnir pairs of 
animals. Tn this jiaper tlie residts fi'om one Jersey and one TIolstein. whi(di 
constitute tin* first jiair, are hei ng reported. 

idle alfalfa hay eonlained IbSB l.J^, of vitamin D per ])(mnd. Tl was fed 
to eaeli eow at the rate of 12 pcninds per day making a vitamin 1) intake of 
approximately 19,000 I.T"'. daily thronghont the lactation period. The vita- 
min 1) potency of the hntter.fat from the Holstein cow decreased from 0.43 
T.Tk per gram in the early part of tlie lactation to about 0.2d T.TT. near the 
end. The Jersey showed the same tendency hut the potency was always 
higher being 0.63 I.U. ])er gram in the flush of the lactation and 0.43 at the 
close. The decrease in the potency of the fat was practically counterbalanced 
in both eases by the increase in the percentage of fat in the milk as the lac- 
tation progre.ssed so that the vitamin content per fpiart of milk was strik- 
ingly uniform tbronglKnit the lactation. The vitamin content of Jersey 
milk fiuctuated between 27 and 33 LIT. per quart whereas the Holstein milk 
varied between 8 and 12 I.U. jier quart. Howeven-, because of the larger milk 
])rodnetion of tin* Holstein cow. the total amomit of vitamin D recovered in 
the milk was [n’aetieaTly the same for both c(tws. Gf the 19,000 I.U. in the 
feed, tlie amonnt recoveJ'ed decreased from about l.H per cent in the early 
part of the laelation to about O.oO per cent toward the end. 


P18. Plasma Magnesium Studies on the Growing Bovine. (1 W, Bun- 
can AND C. F. nTrFF:MAN, Hiehigaii State College. 

Determinations of magnesium wei-e made on the blood plasma of 107 
normal calves at intervals of 1 to 2 weeks ovej* a period of 3 years and values 
were obtained for the mean coneentration of niagnesiiim for the first 18 
monihs of life. The magnesium value showed fairly close agreement from 
montli to moni'h and a definite tendency to increase up to 12-13 months of 
age. Idle change in level was acconqianied by a serie.s of rhythmic varia- 
tions wlul'li extmided over several months. Tlie mean value from the 2286 
ohservefl values was 2.414 ±; 0.005 mg. per 100 ee. of blood plasma (range 
.1.62-3.83 mg.) and 79.7 per cent of the values Avere between 1.895 and 2.7.95 
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mfx., whereas 72.5 per cent of all of the values actually occurred within the 
limils established by ± 1 standard error of ]>redietioii. 

The same luaguesiuni value recorded above were 3‘earrauged, wilhout 
res[)eet 1o afj:e, into the resi)ective calendar months in which they were taken 
and Ihe inllnenee, of tlu'. asli’ononiical seasons noted. Straip:ht lines were 
tilled to the 5 ineans of January -June, inclusive, and July-Deceiuber, inelu- 
,sive. and the sloim of (meh line represents the o’oneral path of plasma mag- 
nesinni Ihrouu'lionI llu' year. From Xoveniber through April there was very 
liill(‘ eliange in llie mean but during May and June tlioi'c was a rapid and 
steady decline. From July lo Xoveniber the dowuAvard trend Avas reA^ersed 
ami a steady iiierease in the concentration of magnesium took place. This 
decline and increase is particularly striking in vieAV of t.he fact that some of 
the aMucs Avei’e obtained from calves Avhich flid not haAm access to sunlig'ht 
and Averf! roeeiA'ing diOurent types of rations, so that the ilnctuations in 
plasma magnesium are not referable to seasonal changes in the ration. 

It has been shoAvn that the concentration of maguesinm can not be re- 
garded as constant. The range of the so-called normal Amriation is suffi- 
ciently Avide to include mauy variations that occur under pathological and 
physiological conditions. It is also evident that fluctuations in the plasma 
inagnesimn content of the blood of growing calves are to be expected as 
normal occurrences. 

PI 9. The Normal Concentration of Inorganic Phosphorus in the Blood 
of Lactating Dairy Cows and Factors Affecting It. A. H. Van- 
Ijandixgtiam, II. 0. IIendehson and 6. A. Boaa^ling, AVest Virginia 
Agricultural Experiment Station, 

Inorganic phosiJiorus has been determined on more than 200 composite 
samples of Avhole blood taken from lAveniy-twn IToLstein dairy coavs at eight- 
Aveek intervals ov(‘L’ a })eriod of tAvo years. 

The animals Avere divided into three groups depending upon the type of 
I’jitioTi and managemejii. All i-ations consisted of a grain mixture, supple- 
mented Avitli bone meal, ami alfalfa or timothy hay AAu'th or Avithout corn 
silage. These rations Avere calculated to su})j.)ly liberal amounts of digestible 
crnde protein, total digestible nntrients. calcium and pliospborns. 

There Ava.s no appreciable (diaiige in Ihe inorganic phosphorus content of 
the b]oo{I t.hroughout iiie first lactation, but there Avas a considerable drop 
during the last months of gestation prcc(!diiig the second lactation period. 
The inorganic phosphorus in the blood Avas Ioav diunng the first three months 
of the second lactation jieriod. Again there Avas a drop in blood composition 
during the latter months of pregnancy preceding the third laelaiion period. 
During the first three months of the third lactation the blood pliospborns 
Ava.s loAv, but during the fourth to fifth months it rose to about the normal 
level foIloAA’'ed by a alight decline throughout tlie remainder of the period. 
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ABSTIEACTS OK 1‘AKKRK PKKSEXTKO AT ANXrAI,- A1 I:i:T 1N'G J lo 

TIiotr was <‘i. ooiisidiM’abla in bi<KH'I jilutsphitnis rroiii tbc first to 

tlio ihinl lactation Jil’ter whii'b tboT’o %viis no apiM'ociEjbio cluuiii'C in bloral 
couijiositioi], Sixly-tM’o (foinposilo s;nii|>!i's ol* wliolo IeIosuI takrti fbirin<r tbo 
tirsi ];ictntioii avorjiyod 4.!*r> my.'.. p(‘r K.H) mis.. bl saupilos bikcn diiriny 1ho 
soi'ond lac, bilion {ivcraycii 4. .'si mys., 41 s:!in[»1(‘,s lakcn (liuany Hu* lliird lac- 
talion avcfiiyc'd 4.4") iiiys.. ami 47 sainpb'S bikmi aricr the iliird Im-lalion 
averayed d..‘!4 mys. of inoi-yanic [‘iiosplmrus poi‘ 100 m!',. 

Tlu'ia^ was ii siiyltl iicyaiivc corr(>l;tl iosi bclwcmi ila* iiioryajiic jilmspbonis 
contciil of llm whole bhiod ami the iu-eraye cbiily milk pkoilmOioii iii ^'toiimls 
for rile entire lactation ppriorl. 

'i'lu; iiioryaiiic plmspliorus in. the blood of lai.-bitiiiy dairy covv.s was 
sliybtly lower dnriny tlie wititer and e.arbv spriiiy than dnriny tbe Hiimuier 
and early [‘all. This difference was not related to feed or inanayeimnit of the 
.anirnais. 

P20. The Carotene Content of Market Hays and Corn Silage as Deter- 
mined by a Quantitative Adsorption Procedure. Lno A. Shinx^ 
rfEUIJKKT G. AV] SIAM AX. Er)\Y.ARD A. KaXH AND C. A, Gary,. Biircim 
of Dairy Industry, l.biited Btatos Dfyiarlinent of Agriculture. 

'\\4ieri. tbe piymemts that occur with tlie E-aroteno in tlur foi'.'d are sepa- 
ratc(.I from it by a inodirtciilioii of tlie 'Willstiitbu,' and Stoll proct'durc, nshiy 
92 ]'>or cent CtT;,On in the removal of tbe xantliopbyll, the carotene content 
in milliyfams per kiloyraitis with IT. S. Xo. 1 alfalfa hay varies from 19 t«) 
121, averaye '14; with D. S. Xb). 4 alfalfa, fi'om 1 to 11, average 4.5; with 
Tk S. .X'o. 1 liniotby Imy, from 8 lo 3(1, averayr* 21 ; with IJ. S. X''o. 3 tiinolby 
liay, from 1 to 12, avc'rago o-b; and with (^orn silaye, from 1 to 49, average 
13.7. 

AVilb }nnm of iJiese jimlcrials <loes tbe S]3cc1ritl absorption cnrvi' for tbe 
piymonts in the “carotemd’ fraction correspoutl will) that of fl-carolone 
within, the limit of t,'X])c.rimen1al {;rror. idic absorption, is relatively too 
high at wave lenytlis shorbm jban 450 mp, and too low at wa\ e lengtlis longer 
thaji this to eorrcsjiond with this E'arolenc. 

If these carot.ene fractions are tiltci'cd on adsorption, columns in such a 
w!iy as iiot to destroy any of llnr piynKMtts in lliciu. two colored fractious 
may readily he obtained— one with the sp<>ctral absorption of ffearoteiie nud 
tbe otlK'r, probably made up of SEn'oral pigments, with a sj^ectnd absorption 
that would account for the disei'e])ancy b<d.Avcen tliat fit; the original unfil- 
tored sample and ll'Carotene ; and the amount of caroieni' obtained in this 
way from the original, unfiltered carotene fractions is tlie same a.s that cal- 
culated, from tlie spec.ti'al absoigilion envvo of P-earolene. and that of the 
impurity removed by filtration, to he present in them. .An aElsoi-]')ti.on pro- 
'cednre has, therefoi’e, been devised for the routine deteruiination of carotene 
in feeds. Pur U. S. Xm. 1 alfalfa hay, it gives results on an average of 18 





])(*r lower Hiaii tlawe alioA’e; witli Kt). !> ullalla, aLout t^9 per cent lo'wer ; 
u'iiii IJ. 8. No. } tiinolhy hay, 25 per cent lower,- with No. 3 timothy hay, 
ahrmt 40 por ceiil ; and witli (“oni si'lajiv, oO i)('r eeiit lower. The above fig- 
ure's, eon'oi'tod a{*eortliiigly. probably re})resent more nearly ihe vitamin A 
polejiey <tf iJiese iVeds. 

P21. Relationship Between Carotene, Blindness Due to Construction 
of the Optic Nerve, Papillary Edema and Night Blindness in 
Calves. Tj. A. 'Mooun, Miehigan Ag. Ex]). Staiion. 

For the past 20 years various (ixperiimmt stations have noted blindness 
in calves as.soeiated with rations where ]'>oor (juality or no roughage was 
ted. The condition is also associated will) poor ■j-e])roduetion. Prevlons 
work from Michigan lias shown that the blindness is associated rvith a con- 
striction of the opt i(‘ nerve where it passes through the, optic foramen. 
Further vork with calves has shown the blindnes-s is pi-eceded by papillary 
edema and generally by night blindness. 

Excellent work from California has shown the association of vitamin A 
and night hiindness in cattle. Various workei's have associated vitamin, A 
deficiency and hiindness due to constriction of the optic nerve although no 
direct proof has been imodneed. Two Holstein calves placed on a vitamin 
A deficient ration fa ration which had ])revionsly produced the hiindness) 
and fed crystalline carotene dissolved in cottonsecal oil in (piantities sufficient 
in keep the blood ])lasma carotene level well above a lower limit of 0.13 
gammas per cc, liave not developtal night hiindness, papillary edema or 
l)!indne.s.s due to emrstriei ion of Ilje optic nerve. It therefore ap])ears that 
vitamin A deficiency i.s the cause of tlie developnieuf of these conditions. 

Ill mature eow.s night blindness and papillary edema develop but blind- 
ne.ss due to eonstriciion of the optic Jierve <loes tmt d(welop due to tbe fact 
that the optic canal is well calcified and is not growing in length. 

fu calves hiindness <hie eonstriciion of the optic nerve and papillary 
edema are associated while night blindness is a sejiarate ])rocess but due to 
tlie .same defieieney. 

P22. The Carotene Requirements for Normal Reproduction. II. T. 
COXVKUSE AND Enw.Vfjn B. i\rEius. Bureau of Dairy Industry, United 
States Department of Agriculture. 

In 1930 Meigs and C^mverse reportt'd before this society the results of 
their work on ihe carotene rfspiirenumts of dairy eattle for reproduction and 
lacfalion. Tlie ronghage.s wliicli fnrnislied the carotene for the ani7nals u.sed 
in tluit work eonstitnted approximately half the ration. With IT. S. No. 1 
alfalfa hay there was a normal number of normal calvings; wdlli U. S. No. 
3 alfalfa or timothy hay, all calvings were abnormal where the animals had 
been on these rations for ty mouths or more; and it was reported that with 
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U. S. No. 1 timothy liay or IJ. FI. No. 1 oIovct hay (oi‘ oiovi'r light iimolliy 
mixed) less than 50 jam cent of the ealvt's Aveee normal at birth. 'J'lie uTer- 
ag'p daily earoteno intake of the cows mi the No. 1 timothy and No. 1 eiov(‘r 
rations was jirobahly about 50 millig'rams per animal nr 100 mirroyrams ])er 
kilogTani of body weigdif. '.rids was ealeidated b.r nsitu’' averag’r figui’es for 
these two g'l'ades of hay. Ns thm’e is a wide varia.timi in 1 he earoteiu* conient 
of hays of tin* same yrade, and. as emisidm-afh* loss of (‘aroteiie o>'eurs dni'iny 
their .sto:i'ag;e, it seemed desii'ahlo to obtain nmro definite inlormatiou on the 
effect of hays supplying' a[)jn‘oxiniate!y this ajipareiitly erifieal level of 
carotene. ' ' 

We liavOj therefore, noted the carotene intake, dnring the last 0 nioiilhs 
of gestation, of all cow.s on nitions of grain and No. 1 timothy hay or grain 
and No. 1 clover or clover mixed hays. Seven calvings have occurred. All 
have been apparently normal. The carotene intake was from 80 to 130 
milligrams daily or .from 178 to 260 micrograms per kilogram or botljy 
weight. Two other cows on a ration containing clover hay had a daily 
carotene intake for the last 3 months of gestation of about 30 milligrams (GO 
to 70 mierograms per kilograms of l)ody weight) gave ])irtb to very Aveak 
calves, tliongh one did survive. One tirst-ealf heifer on timothy hay .re- 
ceived about 00 milligrams of f?arotene daily at the start of gestation and 
about 42 milligrams daily at calving. This carotene ijitake represented 840 
mierograms per kilogram o.i; body weight at conception and 114 mierograms 
per kilogram at calving. The calf was horn dead. As previously reported, 
no coAvs on, our loAAmr grades of timothy hay haA'c calved normally. 

Our amounts of carotene for safe calving are therefore .somewhat larger 
than those reported by Ouilbert and Hart of California. 

We eouehule that for normal ealvijig, coavs should receh’o <lnring the ]a.st 
months of gestation 80 to 100 milligrams of earotevje daily. If tlie daily 
carotene intake is as little as (iO miiligrams jjer cow there AvilJ ])ro]')ahly be a 
considerable pro]»orlioii i)f dead <'al\a‘s. 

P23. Vitamin A for Growth and Reproduction in Dairy Heifers. I .11 , 
JONLS AND 4. It. }.[aa(!, Oregon ytate (.■oilege. 

Tlie possibility of dairy ludfers being fed rations too low in vitamin A 
for good growtli, normal re])roducti()U and Avell-bciiig lias been iiidicat(‘d by 
the investigations of several woihers in recent years. 

In the fall of 1036, thirty pnrehred dairy heifers Avere placed on a basal 
ration consisting of poor tjuality oats and A'cteh hay and a grain inixture 
composed of barley, oats, Avlieat bran, linseed oil meal, hone meal and salt. 
The oats and vetch hay Avas quite mature Avhen cut and aauis rained upon and 
bleaclied during the curing process. This hay was found to contain about 
nine parts of carotene per million. Preliminary vit.amin A assays Avitli rats 
gave results of essentially the same order. 
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'riip ]u‘ii'ors, in from 6 to 20 months and previously main- 

tained on frotul rations^ were divided into two similar p,Ton]>s, one of which 
was fed in addition to the basal ration, a vitamin A sTi])phnueiit iu the form 
of salmon oil at the rale of 5 e.e. per Imndred pounds live weight daily. 
Kat assays i])di('a1e lhai. 1h(^ salmon oil has a vitamin A jmiem’.y ot uhout, two 
linu's that t»f H. P. XI Kefenmce Cod Liver Oil, 

All heifers wore fed individually and acenrato records kepi of feed eon- 
sumplinn, hi'eoding behavior, health and growl h. The lieiiers of bolh groujis 
couliiiUiHl to grow at essentially tlie normal laite, during the 6 months’ period. 

The Teprodnclion laa'ords of the two groups of heifers have been fairly 
nojanal with a possibl<‘ benellt to be attributed 1o the salmon oil feeding. 
Three heifers receiving salmon oil and 2 conirols sneeessfully continued 
pregnancy from about tbe fourth moTith until 3 to 4 weeks before calving 
when they were given a hotter ipuility hay and corn silage. Five salmon oil 
fed lieifers and 2 controls became pregnant while receiving the experimental 
rations. Delay in estrus and failure to ectnceive at service were somewhat 
more prevalent in the control group. 

The heifers that had not freshened were pastured for G months in the 
summer of 1937. Five heifers calved normally during this period. Five 
salmon oil and 11 control heifers became pregnant while on pasture. 

In the tall of 1937, fourteen of the original heifers, 7 in each group, 
were again phnicd on similar experimental rations. Also, an additional 24 
heifers averaging 9 months of age, were paired into two groups. The hay 
fed in 1937-38 was a mixture of ])oor quality oats and vetch and Sudan 
grass with an average carotene content of ahont 11 parts per million. 

After 4], months’ feeding, tlie weights and Indglils of all animals are itor- 
mal. The lieifers bred while on pasture have successfidly eoiupleted preg- 
nancy, Other re])roductioii rec'ords are inconpdete. No harmful eilvats liave 
been observed as the result, of feeding as nmcdi as GO e.e. of salmon oil daily. 

The experimental results would seem to indicate that a comparatiA’ely 
low vitamin A ration will not result in serions disturbances in dairy heifers 
when fed over a period of about six months either preceded or followed by 
a pasture period. 

P24. The Value of Dried Molasses and Yeast for Dairy Calves. 0. L. 

Lepard, P. E. Newman and E. S. Savage, Cornell University. 

In view of the introduction of dried molasses and yeast as a dairy feed 
and previous published results concerning the value of cereal yeast for 
dairy calves, .studies were made to determine the relative replacement value 
of dried molasses and yeast for skimmilk in dairy calf starters. 

Two lots of 5 calves each were raised by the calf starter method. Each 
calf received 350 lbs. of whole milk allotted over the first 7 week period. 
Calf starter was fed free choice to a maximum of 4 lbs. per day for the first 


■i 
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]() weeks. As soon as the calves readied 4 lbs. of calf starter a lieifer ration 
was fed to a maximum of one pound per day uiitir the calves were 16 wiH*ks 
of aae. At 16 weeks of age the calf starter was discoiitJiiued and the lieifer 
ration fed to a maxiimnn of 5 lbs. per day for the reniainder of lln*. tviai. 
Alfalfa heavy grass mixed hay, U. S. Grade No. 2, whs fed free ilioiee 
tli!‘ongiiGiit the experiment. All experimental trials were of 20 iveeks’ 
duration. 

'fo test tlie value of dried molasses and yeast as an iiigTedient in calf 
slailer one groui> w-as fed dried molasses and yeast replaeing' an (‘qual 
anumnt of drit'd skimmilk in a previously tested formnla eontainiiig 20A- 
dried skimmilk. The other group was fed 7.5% dried molasses and yeast 
replacing 5% of dried skimmilk in a calf starter formula eontaining 10' f 
dri(‘(! skimmilk. 

'The group receiving 5 dried molasses and yeast (mnsumed 227,1 lbs. of 
total digestible nutrients per 100 lbs. of gain as compared with 238.5 lbs. 
of total digestible nutrients for the check group conlaiiiing no yeast. The 
average dail^'' gains from 2 weeks of age for this group was 121.6^3 normal as 
compared to 110.1% normal for the cheek group. 

The group receiving 7.5% dried inola.sses and yeast cojisinaed 231,9 lbs. 
of total digestible nutrients per 100 lbs. of gain as coni] m rod witli 254.1 lbs, 
of total digestible nutrients f()r the cheek group ('^mlaining no yeast. The 
average daily gaijis f]-om 2 weeks of age for this group was 118.7^’’ normal 
as contjiared to 11 2.2^?. ij<irnial for the cheek group. 

All calves {i])pearcal lurimml and in a thrifty" gr<n^^ eondilion throiigh- 
orit and at thrMUid of llnm^xperimental perhals. 

Dried molasses and yeast is hygroseopic in nature ami eoutains 32%. min- 
eral asli. Each oi' tlicse factors rnay offer some dMiculfy when large amounts 
arc used in a ration. 


P25. Initiation of Lactation in the Albino Rat. 11. P. llEKrE, Xew der- 
sey Agricultural Experiment Station. ; 

A niimher of investigators have reported the failure to iniliate laetalion 
in the albino rat. either with an anterior lobe extract or with luctogcji. Tw'o 
possibilities have existed to aeeonnt for this non-functional responsiveness: 
first, tliat the experimentally developed in ammary glands of the albino rat 
were not developed to a state entirely comparable to that wliieli takes place 
during pregnancy and secjondly, that the albino rat was non-responsiv<' to 
lactogen. 

This problem lias been re-investigated. Pseiido-jiregancy ivas induced 
in rats liy injecting a gonadotropic hormone. On tlio 12th day following 
the induction of psmido-pregnancy the animals were ovarioetomizcd and a 
nianimarr gland removed. Experimental animals -were then injected W'itli 
pituitary glands, anterior lobe acetone dried powder or lactogen every eight 
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liours liiiiil six IrrI boon )na(.lo. Tliroe or four liours ioHowuig' 

tho Ifjsl iiijc’oiioii llif' animals wort' sarriliood and tlioir iiiaminary glands 
o])S('rvt‘d niacroscopienllr and ndcroseo]n('ally. Conlrol animals were em- 
]»ioyfd also and ihey rrsM-ived iln* same Irealmeut as experimental animals 
(‘xei'pl iliai n.o injerlioiis Wert' made foiiowiiig ovaricci'omy. 

Laelatidit was ohst'.rvt'd in inme of llie efintrol animals. In tlie e,x])eri- 
mt idal aiiitaals a, small anamid of milk was observed following tin; injection 
(tf laelftgeiu idtiiilary glands fi-om spay<xi female rats and pitm^ 
from Jiormal rals. \ j'air amount of laetation was observed in experimental 
animals followiju'' tlie iiijeelioii of pituitary glands from normal and ovariec- 
tomixed rats whiel) bad been injected previously with estrogen. In not one 
ease w’as laetation ob.setwed wdiieh was comparable to which oceiirs in the 
])arUirieid female rat. 

A group of pseii<lo-])reguant rats were then injected daily with 200 i.u. of 
e.drogeu during the pseudo-pregnaiiey period. The experimental animals 
were then injected willi an. acetone dried powder made from cattle pituitaries. 
In all oases lactation was observed wbieh was comparable to tliat observed 
in the rat follcAving parturition, .Lactogen injections into similarly treated 
rats resulted in inconsistent results. 

Tliese observations demonstrate that the mammary glands of rats are 
functionally responsive to injected pituitary tissue and emphasize again the 
importance of anterior pituitary hormones, other than lactogen, in initiating 
lactation. 


P26. Recent Advances in Our Knowledge on the Endocrine Control of 
Mammary Develoxomeiit. E. T. (.Iowkz and 0. W. Turner, Mis- 
souri Agricullural .Experimenl Isiation.* 

Ihilil recently, develo]mien1 of tlu* mammary gland had becii assumed to 
be stimulatiHi directly by ovarian liormoiies. Cl omez, Turner and Reece 
( 1 1)37 ) ti rst, demoiistrat ed, that while normal developnient of the maimnary 
gland could occur ojiiy in the iiresenee of fioiCtioiial ovaries, the action of 
ox’-ariaii hormones (estrogen and progestin) is indirect, by way of the aiiteridr 
pituitary gland. The.se observations have since been confirmed and extended 
t(.> seve}‘al species of laboratory animals (Gomez and Turner, 1937-1938). 
Studies with hyp>ophyseetomized rats, rabbits, cats, and guinea x>igs main- 
tained under strict hygienic regimen and nutritive care have shown that 
administration of estrogen and 'or progestin daily for periods ranging from 
20 to 30 days Avas ineffective in stimulating growtli of the mammaty ghnul. 
Similarly, administ ration of somcwvbat purified prejAaratioiis of anterior 
pituitary hormones, including the thyrotropic, adrenotropic, gonadotropic, 
* Cont ribution from tbp Dpparlnipnt of ibairv Hu.sbamlry, Mi.s&ouri Agr. Exp. Si a., 
Journal Series No. ooB. Aided in pfirt by a grant from the Intex’nathjnal Cancer Ecsearcli 
.Foundation. 
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nnd lac'.too'onic liomioiK's ; the thyroid (thyroxin) and adnnuil eorlieal 
(osc.liatiii) horraoiip; and actetone dried or fresh anterior pilnitaries (if sIkh^i') 
alone and in <'0nihina1ion Avith estrogen or estrogen and progestin Avas ineffig'- 
tiAn> in stiiiinlaling lln' ga‘(>AAdh of the mammaiy gland, '['hese observations 
Averi' in1evpr(‘t('(l as iinlifsii ing that estrogen and/or i)rog(‘si in slinuilates tin? 
])rodu(.'tion of a sinsrifit'. nnimmary gland giWAdh-pr<nnoling hoianoiu* Avliiih 
in inrn r-xerts a direet ac'tion npon the mammary gland. This Inn-iinnu' 
entiiy lias been railed .bairmiogen.” Aficordiug to the alxm* liypoiliesis, 
tin* ijiluiiari('s of animals ( i tiring estrinn and pregrianey or tliose wiihh have 
lt('en n‘('ei\-ing estrogen treatments siionld contain, a high eommnt.rat ion (tfthis 
mam mogeiiie hormone, Rafficient evidence has iioaa' been acfniiiniiat od to con- 
firm ajid extend Iliis hypothesis. 

Implanalion of (me adult male rat pituitary daily for '2S! day.s ])rodiic:e.s 
oxhmsiA'e ar])orization of dncts and proliferation of the lo]m](A-alvf''Cilar synimi 
of the mammary gland of hypophyseetomized immatin^t male and female 
guiin.'a pigs. The donor rats hav^e previously estrogen 1 reatment.s daily for 
10 to 20 days. On the other hand, iinplanation of one adn It normal male rtit 
pituitary dail.A” for 30 days is effective in stimulating the nuunmary glaiuls of 
hy])opliysectiomized guinea, ])igs, Baily admiinstral ion of 50 mgs. of 
maceratt'd ant(n’ior pituitary from pregnant cattle for 20 days or inore canses 
the groAvth of dm'.is and proliferation of the Iolmle-alve(dar .syshan of the 
mammary gland of gonadeetomized immature female rats and rabbits. This 
gi’oAvth is comparalde In that obserAvd in late pregnancy. 

ROf/amer/y. — The normal (leve]o])inent of the mammary gland is mich'r the 
diivet inflnenee of a “mammogenic hormone entity’^ of Die anterior ])it- 
nilary gland. OTiis honiione entity is elaborated in uiiiphi amount by ibe 
pituitary gland. t(^ -jirodnee jiiiysiological etVects upon the n'iamniary giaiui 
folloAving injection of ovarian hormones or during pregaiamy. 

P27. The Biological Assay of ^‘Marnmogen.” A. A. Lewis axd C. W. 

Tt'RXkr, Miss(juri AgricmlturaJ Experiment Rtalion.-- 

The normal male monse at about puberty (10 to 25 grains body Aveight) 
has 8 to 10 very rndimentary mammary glands, Avilhoiil t('ats. These consist 
of one to thrts> thin ducts Avith perhaps a foAv short side-brurndies. 

Snhe.ntamsms injection of fresh, macerated anterior loh(' tissue from 
I'lregnant animals in Avater in the Inmhar region of normal male mice (castra- 
tion is mmeecssary) ones' daily for a minimum of four da;vs has been found 
to stinmlate the mammary glands to the development of thick duets, nmner- 
ons side branches, and large clnb-like, dark staining cud-bnds. Not all of 
the glands on a mouse skin Avill develop to the same extent. Those at the 
anterior end nsnally respond most readily. 

, * Coiitrilmtion from tin' Ticisartraent of Dairy Ibiabamlry, ‘Mis-sour! Agr, Exp. .Sta. 
Journal Rcries Nn. 554. Aidt'cT in part ttv a grant from the Intornntionnl Cancer Ke.soardi 
Eomidation. 
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to secure such dcveloiuncut fan bo vertuwil 

autounteclaily tor si. clays. • Tbe mice ^ 

the skius luounled on cork and if «" ^ 

later removed, slainod, and oxaraim'd uiuU.i a ’ff 

■ell develni.od Rlands rvitli large cud-buds,^ domk 
considered a positive ro.sponse. Reemise ot vavia .1 c y 
sbmdd be .secured in all ± 10 per cent ot ton nni . 

lecl.nique is facilitating detenmnalion ol eom- 
mannuogen” in diiterent ctraets. mdlie 
and at diOlerent stages ot pi-egnaiicy. Woik 
111 extraction and purification, ine 
of other mammalian species is also being imesti- 

of betiveeji 10 and 25 grams body weight, 
:iands, has been found to be an excellent 
factor of pregnancy x>ituitaries. Tbe 
total imonnt of pituitary tissue or extract, 
siiceessiYe days, necessary to secure pronounced 

— cent of ten 1101 mal 


Tbe total dosage necessary 
by inject iiig smaller 
on tbe seventh <lay a 
Tin' interior fascia is 
microscope. Ow or more iv 
iim' rapiil growth, is 
in tlH'mice, res])onHe 

Formnbitive of an assay 
Xiai'at.ive (tone.cntrations ol 
pitnitaries of tlille.rent sjiccies, 
is also jirogressing on metbods of chemie 
response to ‘'mammogen 
gated. 

BvWi'niQTy ■ — The male, mouse, 
wJiich invariably lias very immature gi 
assay subject for tlie niaiiimogenic : 
proytosed assay unit is the v..,™- — — 
subcutaneously for six 
bud development on at least one gl 
10 to 25 gram male mice. 

P 28 . Milk and Fat 
roxine, and 
H. A. Herman, Misso 

Kecent oxxierimentg> at tlii 
augmentation of milk and tat sc 
and extracts of the Whole an 
experiments liavc been of sho 
jihasize the relation of t in*, endo 
of the mammary gland. 

The present project has as 
ence of tlnToxine and otlier thyroid subst; 
the effect of extracts of known potency 
on mk and fat secretion ; and (c) the relative effects of some 
of the anterior pituitary on milk secretion. 
determination of the minimum dosage c 
required to bring about a maximum response in 

P^r'dueing ability have 

^'MSy’iSetionB of thyroxine, given in three sueeessiv 
mg daily, have been found to give an increase of 10 to 2 

■ .CoaLtation from the Department of Dairy Himbandry, Mm. 

Journal Series No. 562, 


Production of Dairy Cows as Influenced by Thy- 

■/ Extracts. Noel P. Ralston and 
i.nltural Experiment Station.* 
vr stations have demoilsiyated an 
?n cows are adniinistered thyioxinC) 
itary body. In general, previous 
1, but have scu’ved to fuidher em- 
ioj IS with respect to. the functioning 

tre (a) a further study of the infiu- 
iiiees on milk and fat secretions ; (b) 
from the whole ahferior pithitary, 

" ' i of the draetiohs 

. • 3. Included in this study is the 
of the respective hornione substahees 
•w increased milk and fat yield 
the various stages of lactation, 
been selected for 
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yield. The maxinjum hierease is usually Jittaiiied within fire io six days 1‘ol- 
lowi}!<^ tlie lieginnin^ oi: thyroxini* adininisi ration. Milk seerelioii eantiinies 
at au elevated hwc] for ]() to 12 days followiiia; tlie, l.ri'atnieiil and "rndnally 
returns to tin' jn'C-injecdion lend, dhie fat pc'rconla’i'e has iuereased railier 
inarlu'dly witli a, shV'iit, inerease in solids-not-rats. ('*ows in the early deeliiie 
of huOalitm appear to p'ive the most proiumneed inerease in yi(dd. 

Pi'fdiminary work with wlioh* anteidor ])ittiitary e\t raids demonstrati-s 
that; Jar^io doses are iieeessary to obtain au inei’ease in milk yield. However, 
the siz(' of tlie dos(* vaides eonsiderahly Avitli difl’ei’enl miws ami witli the ,sh) 0 (» 
of laidation. Cows in tlic early stages of laotation have shown iiidienlioiis 
of making’ the' greatest incrmise in yield following’ treatnumt. 

The work at, i>resen1, has not ])rogressed to the extent of permitting definite 
conclusions as to tiie niaxinnnn response obtained by uniform dosages of these 
hormone substances administered at, the various stages of lardation. 


P29. Vitamin C Metabolism in the Dairy Cow. "W, H. IHddeIjL and C. 

H. AViiitxah, Kansas Ag’rieult,iiral Experiment Station. 

It has i)revionsly been reported from this station that tlie change from 
winter feeding to spring pasture did not increase the vitamin C content of 
milk. What effect then has the increased intake of vitamin 0 on the vitamin 
C metabolism of the dairy cow ? 

The following effects were noted in three <‘,ow.s which were changed from 
a winter ration to all the gi'een rye they would consume. 

1. Tim vitamin C intake increased regularly for ten days to a iim.xmmm 

of ov(.tr sixty grains per day. 

2. The average vitamin fJ ('onf.ent of the blood more 1ban doubled within 

twelve Iiours after the green fce<l was tirst sipiplied. The hlnod 
level revert i'd to normal within the next t'weive hours. 

d. Tile avc'ragc output, oi* vitamin 0 in the nriue was iiu'.n’used over five- 
fold within sixty lionrs after green feed was first supplied. 

The fate of vitamin C wa.s studied in the runicu contents of a coxv with 
a rumen fistula, and in a steer at slaughter. In eaeh case the? rumen contents 
contained less than one-tenth the vitamin C of grass ingested twelve hours 
earlier. The solid and liquid yiortioiis of any samyjle of the rumen contents 
contained equal concentration of vitamin C. 

The early rise of vitamin 0 in blood and urine, and its rapid disappearance 
from the rumen, suggest that the vitamin was rapidly absorbed. The first 
two of these changes also suggest that an ample supply was available even 
to COW.S on winter feed. The return of blood to normal levels, the failure' 
of urinary’ output to continue increasing, and the failure of vitamin C out- 
put in milk to inerease, all indicate that the increased, intake may Iiaxm been 
compensated for either by decreased synthesis or by increased destruction. 
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P3]. Enzymatic Relationship to the Synthesis of Milk Fat. Philip Jj. 
lOiiLLY, University of Arkansas. 

A pi-evious study indicated the presence of sufficiently large amounts of 
free fatty acids in the bovine mamma ly gland 1o suggest that they played 
a significant paid in the aelnal processes of milk fat secretion. It ivas 
thouglit tliat their presence might come about by the action of enzymes on 
tlie blood fat constituents, and a study was made to determine this point. 

Three glands were used in the study. Sanpiles of tissue from each gland 
were healed in a water balh to over To degrees 0. for the purpose of stopping 
enzyme action. These sanpdes served as controls. These and additional 
samf)les wliicli were not heated were mixed wilh pniiion.s of ethyl-butyrate 
and toluene, and allowed to stand at rooin temperature for a period of not 
less than live days, Tliey wei’o dried ivith ealeiuin sulphate and extracted 
with ethyl ether. The concentrated extract was made up to volume with 
petroleum ether, and the acid value was calculated from aliquots of this 
material in each determination. Each analysis was made in duplicate. The 
necessary blank analysis was determined in each case. 

The following table gives the acid value.s of the mammary gland fat 
under the various eonditioms of the experiment. 


Acid value 
fat of 
fresh tissue 


Acid value Acid value 

fat of fat of 

heated tissue uiiheated tissue 


Condition of 
the gland 


Gland number 


I Latdating 
i Laetating 
j Non-laetating 


In each instapee there were very marked differences in acid value between 
the .samples of heated and unheated tis.sue. The evidence obtained indicates 
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{htit oiizynie aetion may be r(‘sponsil)]e for tlie |)r('sciieo of fi‘ee fatty acid 
in the secretory tissue of the bovine mammary ^daml. 

P32. The Effect of Fasting and Refeeding on Milk Secretion in the Cow 
and Goat. L. E. 'Wasfikijrx, ftrparlmeiit of Dairy ilustiandry. 
University of Mi.^sonri, ^ ^■>]^^m1)ia, jMissonri.* 

Data on yield of milk ami pta'centage of jnilk const iturmts imlii-ali' a. ri'- 
markable persistmicy to maitdain lactation during’ fasting in the I'ow tnid 
g'oat. (k'l’tain data also show that, fasting may have a, beiieiieiai effect on 
later milk secretion. 'While levels of fasling ema-gy imdalxiiism are ap- 
proaclu'd at Ihe same, rale in tluise animals, dra-iines ijt milk secretion proceed 
at dilTerent rates. ,At 72 honi’s aftm’ feed, in the cow. milk yield lias de- 
(’liiied 50Uj and fat iKWcamlage has inereased lOOU-'; JR Hr' g'oat, milk yield 
has declined and fat ■j'xmcentag'e has increased about 400U. Milk yield 
and pe]‘(,‘eiitages of coii.stit nenls relur'n rapidly to origitial pre-fast values 
upon refeeding. 

P33. The Course of Fasting Energy Production Curves in the Lactat- 
ing and Dry Dairy Cow Under Similar Environmental Condi- 
tions. li. E. Wasiuu.'kn, Univ(u-silv of ]\l'i.ssauri.t 
Preliminary stndi<*s indicate that, iind('r similar conditions of treatment 
and <uivirontnent, tbe fastijig energy ])roduclion of a lactating dairy cow 
is fif tb(^ ord<‘r fif biglier than that of the dry criw. This difference is 
fprite constant, ttiitil abotit GO lionrs after P'cding. 'ITie heat ]trodnction oi‘ 
both cows declines -ITD’, and reaebes a h'vel at dG-'48 Itoin’.s after feed. 
"Wbilo tins levtd Is maintained fjy tbe dry animal, the bear jmoduclion <4* lho‘ 
lacialing’ animal furtbei’ detdines alKuri IGU, aftc]- (!0 liours. Millc yield do- 
creasi’s about oOd' during' 72 liours of inanition, luit the fat jirofluction 
remains at a, rmuarkably const an I. level. 

Tbe'se stndii's semu to .show ihal in the dairy ('ow (1) lactation as a, 
fniictioii is maintained within certain limits of inanition: and. (2) tlie 
liigher energy metabolism of tbe lactaliug; animal is due in a, largo measure 
to s])ecifi(' dynamic effect of the food. Tt is believed that lactation stim'uliis, 
endocrine or otherwise, acts to a considerable degree npori tbe alimentary 
system of the animal. 

P34. Nature of Swelling in the Cow’s Udder at Calving Time. 'W. W. 

Rwekt, 0. A. Matthews and R. R. Graves, Bureau of Dairy 
Imlnstry, U. S. Department of Agriculture. 

Opinions differ as to the extent to which the intensity of swelling in the 
ndder at partirrition interferes with the normal functions of the mammary 
*■ P.apor ISTo. tGU in the IT<?nnnn Frcsdi Foundation Snrios. Conlriluition from the 
Fepartment of Dairy HTi,‘<ba.ndry, Missouri Agr, iiixp. Stu., dourual Sarre.s No, 5o9. 

t Paper No. 105 in the TTcrman Frnsrh Foundation SerieH, Gonlrihiition from Hie 
Department of Dairy Husbandry, Missouri Agr. Exp. Rta., .Tournal Reries No. 558. 
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Recently a cow was slauglitered 
was in an extremely s\\rolleii con- 
ling in wliicli pressure witli the 
The cow W'as a slow, hard milker, 
snnds ol' milk in one day and a total of 520 
•IS a -l-year old. A i)ro]iounc(?d ndder swell- 
occurred at each of her 
of the udder reached 


Sfum at1<‘r she iiad caiYCti, wtien jum ikki 
dilion with Ihe cool, ]»iastie kind ot s\ 
iing(M' lifi leaves a ]>crsisten1 indentation, 

Shi' produ('(-d as much as 74- ]>( 
jKomds of hulterrai for the year a 
ing aeeonijianied hy luarki'd abdominal swelling 
four calviim's. At the rourlh jmrUirition the si/e 
ext rmm' ]iroj)ort ions. 

Although tlie udder was milked out imniediati'ly 
killed, lh(' amijulaled odder weiglii'd Itlo pounds, 
ity uf the mlder was 1.1.1 pounds, 
halves sliowed a layer of swelling about 2 
the glandular tissue, 
the juatej-iai making up t.lie swell iin 
which there was 
msemhling si)ider’s weh. 

The swelling obviously wa.s 


before the cow- was 
The fliiid-hoiding capac- 
An incision between the right and left 
inches thick between the skin and 
le'siirfaei's exposed by the incision, indicated that 
consisted cldefly of a clear fluid in 
a network of flue silky fibers, glistening in appearance, and 
The fluid was tenaciously held and did not escape, 
edematous in character. Histological studies 
indicated t])at the swollen material contained an interwoven mass of fibers, 
and that tlie swelling did not invade the adjacent glandular tissue to any 
appreciable extent. All four quarters of the udder were functioning at ihe 
time of slaughter and aside from the edematous swelling there was nothing 
to indicate any significant abnormality. 

P35. Some Factors Affecting the Resistance of Animals to Mastitis. 
Lloyd A. Bukkey, JiIdwakij B. Meios, Geoiuu^ P. Sanders and 
Morrison Rogosa, Bureau of Dairy Industry, U. S. D. A. 

A study was made of the number of leucoeyte.s ])]‘esent in the milk, fbe 
germicidal junperly of the milk and the inhibitory action of bovine blood 
seruni against Blrcplococcus ntaslhlifk in an etfort to I'valnate these agents 
as natural resistance factors against mastiiis. 

Results olitained show that large mnn})ers of lencoeytes i]i milk indicate 
an injury to the udder, but not necessarily the presence of an infection. 
Leucocytes ap])ear to act as effective agents against infection in some cows, 
while in other.s infectio]i is delayed for a number of mouths or until a general 
breakdown in animal resistance takes place. 

The germicidal property of the milk differs in individual cow.s and in the 
different quarters of the same cow. There is also a tendency for this prop- 
erty of milk to increa.se with the increase in the severity of the disease and 
with tlie increased number-s of leucocytes until the acute stage of mastitis is 
reached. After this point the milk contains less germicidal substance. 

Bovine blood sernm contains a factor inhibitory to the growth of Strepto- 
coccus mastiditis in milk of the same cow in vitro. Thi.s factor is ineffective 
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aCler the sei-uiii is i or 5 days old aiul when added to milk from a, emv olher 
than the oue ]n-OYidiiig the serum. The inhibit.oiy power of blood serum 
dee’ri'ases rapidly with inereased symjhoms of mastitis and appears to be 
intinudely r(duted lo animal resislanee. Blood s<‘nnii larking' in Hiis inliilii- 
lory faelcjr at'ts as a medinin and therefore e.nlumees the growth of H. 
dhis in vKro. 'Hie eombiiKid atdion <tl.' the genuieidal properly of ihe milk 
and lh(' inhibitory factor of the blood serum produces a greater relardalion 
of gnnvth of >S'. aH/.v/hZh/’.s iji vili'o than is ]>rodiic<Hl by eaeh s(‘])arat('ly. 

The extent to wlucdi these inhibitory factors in Yitro are identi(*al in 
their aetion in the nddcr and just how sigiiiticaut they may lx; as factors in 
the j’esistance of tlx'. animal to the invasion and growth of K. an/s/n//h'.s’ per- 
mits considerable spfHndation. It is possible that an injury resulting in the 
increase of chloritl(?s in the milk may at the same time bring about an inflow 
of blond sernni in tlio ndder. It is conceivable under sneh a situation, winch 
may be tpiite common, that Ibis elfect would result in either a pjotection 
against infection or more favorable conditions for growth of /S', maiitidiii^t 
in the ndder. lv(3sults obtained, wdien milking machines were tised at high 
vacuum, showed an increase in the percentage of chlorides in the milk and 
an increase in tlie incidence of mastitis. 

Besults obtained in the .study of these factors indicate that they may be 
sigjiificant defense agencies against infection. T’urllier studies are needed 
to determine the manner in wliieh these animal defens(‘s nmy be ff)rtified by 
animal management to make them more effective safeguards aguijmt infec- 
tion. 


P36. Preventing Sudan Grass Poisoning. Fueojcuick .Boyd, 0. S. 

Aamodt, {.h 3h.)jisTEi>T ANJ) E, Tiuiou, Ibiiversity oi! AVisconsin, 

During the past year a method fur determining the amount of prussic 
acid present in plant lissne.s has Iteen (lcvel()i)od wliich is siiujde, fairly ra])id, 
and is believed to be considerably more I'cliable than Some of the other 
methods which ha\’^e been proposed. Tins metliod may be referj'cd to as a 
‘‘ebloroform-steam distillation-picrate colorimetric” procedure. By this 
test several hundred farmers’ samples of sudan grass have been aiialy.sed for 
prussic acid during the past year, together with great many samples from 
experimental plots. 

The findings are as follows : Short, dark green sudan grass is at times so 
high, iu prussic acid, or hydrocyanic acid, as to he dangerous to pasture. 
Second growth after pasturing or removal of a hay crop when short and 
dark green is especially dangerous. Sudan grass wliich is 1| feet or more 
in height is usually low in hydrocyanic acid and is relatively safe to pasture. 
Sudan grass, short or tall, which is of a pale or yellowish green color is low 
ill cyanide poison and is relatively safe to pasture. 
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A liigh level of availalile nitrogen and a low level of available pliospliorus 
in the soil tend to increase the poison content in plants, while a low level 
of available nitrogen and a high level of available phosphoi’us have the 
opposite effee.f. A high cyanide content may, however, still occur in short 
plants, especially in tlie second growth, even though the level: of available 
phosphorns is high. 

Dinnght piT)bably operates as a factor, largely, by heeping the plants 
srnall in wliieh stage they are always miicli higher in cyanide than when 
larger. ■ ■ 

Wlien Sudan grass is dried and made into hay, the cyanide poison content 
does not change greatly. Since it is usually not cut for liay until it reaches 
a height of tliree feet or more, there should be little if any danger from 
cyanide poison in Sudan grass hay. 

Cattle when turned into Sudan grass of high poison content usually stop 
eating after ahnut lb minutes, due to the action of the poison. If the animals 
are not too lumgry and are in a high state of vigor, they nsnally stop eating 
before tlie.y iahe a fatal dose. If they are in a low state of vigor and very 
hungry, they are more apt to eat a fatal dose. 

For thi.s reason it is important that cattle be given .some other feed pre- 
vious to turning them into a Sudan grass pasture, when this is done for the 
first time during a pasture season. As an added preeantiou, it is a good 
plan to wa1ch the herd for an hour on being turned into a field of sudau 
grass. If some of the animals stop eating sudan grass after a few minutes, 
or look around for other gi*ass to (*at, it is a good sign that the sudan grass 
is dangerous. 


P37. A Report of the Occurrence of Four Cases of Agnathia. Fobdyce 
Ely. 11. ]>. MoitKisoN and F. E. Hyll, Iveiiliicky Agricultural 
Experiment Station. 

Agnathia or an agnatlnc' condition, according to ’Webster, describes a case 
where the jaw is absent or dcft)rnied. During the past two years three male 
calves have appeared in the Tventucky Agrienltural Experiment Station herdj 
and one in a related herd, Avhose lower jaw^ and tongue anterior to first pre- 
molar are entirely lacking. The calves in the Experiment Station herd w^ere 
all by the same sire and also closely related through their dams. A genetic 
analy.sis is presented showing relationship eoefficiont between afflicted calve.s 
according to formula of Lush. 

One of tile calves was carried for a normal gestation period, another Avas 
cliscoA’ered in the uterus of a cow slaughtered in another experiment ; a third 
calf was discovered as an aborted fetus from a Bang’s disease negative heifer. 
A fourth agnathic male calf has come to ihe atteniion of the author.s in a 
Western Kentucky breeder’s herd. The sire aa^s from 1he Experiment Sta- 
tion herd and the afflicted calf carrie.s a concentration of the same blood 
as the first mentioned calves. 
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Other aiiatornieal data on three of the calves are presented. The lieads 
and iK'arts show ideidieal abjioiaiialitie.s whieh are deseri])ed in some delaii. 


P38. Maximum Initial Yield and Persistency as Inherited Characters 
Influencing Total Lactation Yield. Lbstkr (), (dL:noRi:. \Vm. E. 
Petersen and ff. Th Fitch, University (.if i\Iiiine.sola, 

A revhnv of the litcralnn* revi'als that there an' almost as many oj)iiii(ins 
against the idea that inln'i-itaru'e atlVets ]>ersisleiu.'y and initial niaxiinum 
yield as there are o])iiaonH and data in snppoj't of it. The data re] jit, sent ed in 
this repoi't wen^ taken JVoni a study of the generally considenTl influences 
on persistency. Tliey are prciscnitod lieni beeanse t,hey re])res(;nt a different 
type of analysis and beeansf; tln'y setnn eouelu.sivfu 

The data were taken from the records of th<' flnivt'rsity lu'rd and from a 
cow testing association. The former heixl is managed und(-*r a standard plan, 
adopted in 1923, in whi(di it is aimed to ]irovide as standai’d an environment, 
as possible in regard to age of calving, lactation during wliidi cow is on official 
test, duration of test period, frequency of milking and ration utiliml. The 
C. T. A. records all came from a herd larger than the average in which condi- 
tions of good management were known to prevail and hi wlikih the usual 
exigencies of poor crop yields were minimized. 

In the analyses there was a breakdown of the data, first according to 
breeds and secondly according to the sires Avithiii the breed. Thirdly, for 
sires having a relatively large number of daugliters, the production of the 
daughters was grouped according to the sire of the dams of tlii'se daughters. 

With three-time-a-day milking one group of dangliter.s averaged ,19 ]>er 
cent more millc; in a ju'ar tlian did the dauglil(-TS of another hull. l>o1 h groups 
started out at approximately the same initial yield, the diiT’erciJco ('onseciiieully 
being ascl'ihed to the difference in jicrsistenc}'' that ri'snltcd. Une groiq) of 
a sire’s daughters averaged 32 })er ('cnt more milk a year than did anutlier 
group of tin* same sire’s daughters, the grou]>iug henng maihj ai'.cording to the 
sires of the daughter’s dams. The pcrsisteiiey was similar in the two groups 
but th(?re was a inax’kcd dift'eremT in the? initial maximum yield. The signiti- 
cauce of this difference is increased by the fact that one grou]') of these 
dams was puiThased and the differences between this group of daughters and 
ea< 3 b of tlie otlun* groups are consistinit. It is known that selection in the 
herd fi’om whieh these purchases originated was not based primarily upon ]»ro- 
duetion. The smaller ditferenees in initial yield of daughters from ('ows dt*- 
veioped iu the University herd show some of the effects of selection of sires 
over a long period, on the basis of their daughters’ production. The graphs 
presented indicate that hereditary factors affeci ing initial maximum yield and 
persistency are inherited independently. 


P39. 


Herd Averages Computed by the Cow-Year Method Versus Herd 
Averages Based Only on Cows on Test at Least 10 Months. 
Jay L. Lush and Floyd Johnston, Iowa State College. 
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A survcv ()t‘ ioiva C. T. A. Herds iiieliidinf]:' 114 herd years indicates: 

1. ('(Avs (‘nier’m<»' tlio herd during the year average more on llio 
year [>asis lhan do cows which are in the iiord aJl year, (Presumahly their 
agi' handica]) is more tiuin oltset by tiie nhsejua' ot dry period and by the 
i'acj lliai ii tends to be the iliish part of tlieir Jactation which is included. 
Pi‘oJ)ahly the records are higher than the real abilities of the cows.) 

2. (lows leaving the herd during the year average less on the eow-year 
Ilian do cows which are in the herd all y<an'. {Presumably some oC 

iht>se have been sick and many liav(' been in the latr-r stages of tJu'ir laeta- 
lions. The records are probably poorer tlmn the cow’s real abilities.) 

3. Pows on test between 10 and 12 months of eonrst' avei-age more on the 
cow -year basis than tliey do if each sueli coav is counted as a unit in computing 
the aviU’age. 

4. TJie bias from 1 almost f'xactly cancels that from 2 yhen large numbers 
are involved but of course will not always do that in individual herds. 

d. Only ahont 00 to 70 percent of the total number of cows in the herd at 
some time or other during the year are in it for more tlian 10 months of that 
year. A herd average based only on those eows which were on test at least 
10 moDths will sometimes be erratic because of the small uuinber of animals 
ijie hided. 

f). "Which method will rao.st accurately indicate the average gejielic ability 
of the hei-d dep(mds mainly on whelber in individual hi'vds the errors from 
5 art' iisnally larger than the errors from 1 Jailing to Jtalaiu-e 2. 

P40. Age and its Influence on Culling and Life Expectancy in Dairy 
Cows. 1). M. Skath, Kansas Sirde ('ollege, and J. L. Lnsii., Iowa 
Stab* College. 

Ill a sIikJt of 147 Iowa cow te,s1mg association lunils 1‘or ilie \ears 1931 to 
1933 inclusive, it was fonud that an average of 29 }ier cc'ut of llie cows left 
these herds eacli yvur. TJiis included cows leaving for all reasoim, he., disease, 
low j)rodm-lion, in.jiiry, death, dairy jmrposcs, (t lultra. In classilVijig the 
eows for a particular year, those remaining in the lieiiJ for the entire year 
following w(me called non-culls, while those leaving before' the completion of 
tlie following year were classified as culls. 

Of the cows under eight years of age, the 1\vo and th rc(' year olds were 
eiilJed most severely with 28 and 31 per cent respectively of these leaving 
the herds each year. Only 23, 25, 27, and 26 per cent left the four, five, six, 
and seven year old groups. Tliose eight or more y('fU’s of age showed an 
increase in percentage culled ranging from 32 to 100 per cent. 

The spread between the production of the nou-ciiUs and culls was com- 
pared for the various age groups in order to obtain evidence of wlicn the most 
culling took place. When considered on this basis culling for production 
among younger cows was the most pronounced for the three year olds who 
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sluAvetl a s]>rea(l batweeu culis and iioii-iiiiljs oi: 75 pounds of Imldipfal. Tlio 
two yeav olds Jiad a tlifrcponcti of (id poinitls, 'wJiile tiius<3 .from dmr 1o hvtdvr 
years of aji'(' bad a iiaia-ower s[>read, rartfriiij'' from .‘->2 to dO pounds of 
fat. The milk ju’odnt-lioii I'Hfreiamees between the yTOU])S sliowu'd a siHiilar 
trend. 

Life expeclaney ostimales in leruis of tinu; rows will stay in { .'.d’.A. lunais 
have been conipnled for (anvs from two to seventeen years of ape inelIlsi^’(*. 
In llieir ('omimiatioii. Use number of anmials falling into the Viu-ions ape 
g'!-oi!j)S at (be b(<pinning' of eaeli (-ow testing' assoeiation year was used. Tbc 
number present for a gi\'eji age eonipared to tlie total eows j'epr(‘sen1(‘d in 
older g'roLi])s was used ns a basis for estimating’ their life expeetaney. 'riie 
data for the five years w<‘r(' eonibined to smooth out iri’(‘gniarijies ]tot(*d .for 
iudividual years. In the resiiltiDg’ table the. three year olds iind the longest 
life expectancy in Iierds. The four, fivef and two yeaiy old area pis folluwcal 
in order named. A rather slow decline was noted in the life (‘xpectancy up 
to nine years of age, with a rapid decline thereafter. 


P41. 'The Breeding Efficiency of Proved (Aged) Sires. J. 3i. Dawson, 
Bureau of Dairy Industry, LL S. DeiJartnient of Agriculture,- 

A study was made of the breeding effieiehey: of 20 proved sii’f's used in 
eiglit branch exp (nuinent station liei'ds maintained by the r»urean of Dairy 
lilt! list jy. The siivs lucinded S Jersey,?, 2 Guernseys, and 10 IIolsleiiiN. and 
only services and conceptions after the sires wei’e 5 years of age wtn*e irndiuh'd. 

h'ertility is expressed ly the }-)ercentago of the services to iVuidle i-ows 
Ihat ri'sii'lted in coiiceplions. The effect of extra services and services to 
umfertile coavs is considered sejmrately, A total of 8,585 services Avej'c in- 
clnded in liie study, of Avliie.h 2,982 Avere to fertile cows. Tlie daia Avere 
talmhded and analyzed fj*oni llie standi»oiiit of (1) the relalive ferliliiy of 
the individual sirc‘s, (2) the effect of adAxaneiiig age on Dnlility, (8) the 
effect of .fre({iiency of serA'ice on .fertility, (4) the effect of .seasim of the year 
and eiirnatie conditions on fertility, and (5) the effect of moving sires on 
fertility. 

ScAmnteen of the 20 sires aA’ej’aged 4 years and 5 inositiis of fertih* serA'ice 
in tlie herds afti'r they Avere 5 years old. The shortest period of .fertile 
serA'ice Avas 1 year and 7 months, Avhile the longest period of fertile sei’vice 
was 11 years and 1 month. 

Forty }>er cent of the 2,!)82 services to fertile coaaas resulted, in 1,197 con- 
ceptions, AAdiie.li is a ratio of 2.49 sei’A'ices. 

Great variation in fertility was exhibited by individiuil sires as evideneod 
by a loAV fertility of 21 per cent by one sire and a high fertility of 71 per cent 
by another sire. 

There aatts a decided but inconsistent decline in fertility^ of the sires as 
age advanced. At 5 to 7 years of age, the average fertility of the sires aa^s 
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52 per coiit fuid at 13 years of age or over it v'as 2S per cent. There was 
wide variation between individual sires. 

(hi the avw’age there was a decided ii’ciid toward low’^er fertility as the 
imiuber of: servioi's per month increased, but the effect of the frequency of 
servic-e iu oiu' month was most pronounced in tlie following month. When no 
services pier month were permitted, the average fertility wa,s 47 per cent the 
following niont b. When from 1 to 3 servii'es per month were jmrmitted tlie 
fertility for the following month droppicd to 15 pier (‘cnt, with, a, further con- 
sist euf, deeline to Iff) per cent when 10 or more servi('.es were ])errnitled for the 
pirecedlng mouth. 

Season of the year apparently had little if any effect on fertility, (dron]!- 
ing the data from the standpoint of climatic ('orulitioiis sliow'ed that the fertil- 
ity was only 3G per cent .for the sires used at the southern stations, whereas 
it was 49 per c(‘iit i'or the sires used at the western and nortliern stations. 

Seventeen of the 20 sires averaged 41 per cent in fertility during the first 
3 mojitlis following shipment to their respective stations a.nd only 32 per cent 
after they liad been at the stations 10 to 12 months. There was a general 
increase in average fertility until it reached a higli of 47 per cent after" 19 to 
21 months at the' station. 

Because of tlie extreme and inconsistent variation in fertility cxhibitetl 
])y the individual sires on all phases .mcluded in this study, it is ai)paj'ent 
that averages are of little value for application to iudividual sires. 


P42. Twelve Years with 1200 Cows, J. D. ]>raug, ..Vgrhuliural fiuper- 
visu]*, .Dcjiartment of l^ublic Welfare, Btate of Ohio. 

The I'Jliio Dejtartmont of Public Welfare has Urn probhaus of Jiousiiig, 
J'ecdiug, am! (Ootiihig 36,000 stale wai’ds. These peopife must be guided 
morally aud mentally wliile under its care in the tweiJly-tlu*ee state insti- 
tutions, Cccupatimml therapiy now fiuidslies numerous advantages to tliose 
who uee<\ssarily must he pilaced in the eo)itiiies of the Ohio Welfare .tustitu- 
tions. TJie Welfare Department owns a])i)roximat(9y 20,000 acj'es of land 
and cultivates, about 12,000 acres in eonjimetion with the institutions. The 
daily cow lias become increasingly impiortaut to the members of tlie welfare 
family, yiie furnishes interesting and prodiu'.tive em])]oymeiit and a variet.i- 
of wliolesome and nutritious foods. The farming program is adjusted as 
nearly as pmssible to the needs of the dairy herds. 

Twenty-seven hundred head of Jlolstein cattJe located on sixteen farms 
furnish the bulk of the dairy products consumed and reproduce in surplu.s 
all of the heifers and bulls for replacements and for new herds. They give 
to tliose wlio care for them the pleasing task of working with something alive. 
These cattle have been responsive to kind treatment, ear'cful feeding, selective 
breeding, sanitary housing, and sound health piractices. As evidence, the 
herd average of more than twelve hundred cows has increased 49% in the 
last twelve years. 
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I'lns is iu an alliMii])! inlcsl tin* i)rai*1i(?al)i]i1y 

(>r a 1 ‘lifirial inscDiiiial Ion in ilaii'v iit'rds under ordinary rarui •'outliiions, 

Tlir hnJl is kejd at tin? N'oidh t'pidj’ai Slaliou of iia^ t’uivorsiiy of i\rim!r” 
sola, and rows iocalod trout one to tcui ittilcs tlistioit ttitd in seveii difforcnt 
herds are Ixduj:;' arlifu-ially iusrmitiad'd. 

Olio herd of (‘i<i']dt‘(>ii rows Itas liad a vtoy tow Itrotalina' oftirioiKy for ilio 
past sovoral years and shows a rafltor low porronlau't' for artilioial insriaina- 
tion. It is, liowovt'r, no town* Ilian in itrovions \('ai's with jiatnral hroodiii", 

Anollier herd tif twa*n1y-1liivo coats in AA’liioli l!ioro has h(‘on ooiithined 
trouhle for soA'oral years with nant''’s disi^ase sIioavs a very ji’ttod hret.'diii^ 
effieieiK'V althonjih it is iinpossilde to make any ('oinparison of rot'ords duo to 
the lOOfc turnover of individuals dnrin" llu; jiast Iavo years, 

A third herd of forty that is disease frt'e and on ‘whirdi eoniiihde hreediji*! 
records have been ke]it for several years sIioav a ]>reedlny eftieiency consider- 
ably liipjher Avith artificial insemination than the preceding’ fiA'o year aworage. 

The balance of the coaa’s are located in small herds and their breeding 
histories are not aA’ailable. 

Sperm samples are collected by massaging the ampullae. 

All the eoAA’S have been inseminated Avitb fresh samjtles. The iiiaxiiimm 
age of any sperm used has not exceeded fiA^e hours. 

The inseminating pipette is a glass tube about sevoiitc-en imdies long, i 
inch outside diameter Avith a -i 'JO ineli bore. This is welded at’ right angles 
to a tube about five inches long Avitli a S/16 hitdi bore. It is adA’antageons to 
haA’e a pocket bloAvn in this piece to serve as a receptacle for the senifui, A 
pyrex glass sjiecnhnn I:} inches in diameter and foiirteen inches long and a 
flasldig'ht coin]’)lt“te the eqni]nnent. 

The siiPcnlniu is used to locale the cervix and a small quantity of semen 
is placed in the opening. 

From aA'ailable data, it seems that cows aT(‘ best bred at the end of 
(K'strum. We haA’e made an effect to inseminate the majority at that time. 
Many of them luiA^e been insen’iinatis'i fi'om six to tAvimty-four hours after the 
passing oestrum Avitb cq’nally good results. Orir data seems to indicate 
that better results will be obtained Avlum coavs are bred shortly after passing 
O’ff beat than AAdien bred at the fii'st signs. Oiir data is not, however, complete 
or conclusive. 

Throe cows that had been both bred and inseminated several times and 
had failed to coneemA were ’finally settled Avlien small {‘orpora liitea Avere 
removed from their ovaries during one oestrum and bred on the folloAving 
oestrum. Another coav after failing to coneeive Avas finally settled by rap- 
turing the follicle mechanically and then inseminating her. 





Exiremelj’- cold weather offers some obstacle since sudden chilling has a 
dcI(.*1erions effect on the siDcrni. 

Kesiills seem to indicate that breeding efficiency can be maintained and 
oftHii limes improved by artificial insemination and tliat this method of 
breeding may off'er au ex(;elleiit ppportunity to prove sires and greatly extend 
the nsc of already proven sires. y 

P44. Relation Between Rate of Growth and Milk and Fat Production. 

TI. P. Davis AND E. L. Willett, University of Nebraska. 

There is an urgent need pf means of predicting producing ability in 
dairy cows before a lactation has been completed. Prentice, in unpublished 
data, has indicated a correlation between feed consumption of calves and 
sid)sequenfc milk and if at production. Turner, in unpublished data, has 
hinted at a close correlation between pituitary activity and production. 
Beventy-six closely related; Holstein femals from the University of Nebraska 
herd were studied in rgard to their rate of growth between birth and two 
years as correlated with their subsequent milk and fat production for the 
first and for their lifetime average of lactations corrected to 365 days, class 
B, maturity. The three measurements w^ere weight, height at withers, and 
chest girth. The 76 females were compared, to the stiindards established at 
the T’niversity of Nebraska aiid found to compare closely with them. 

The g)*oup of 76 females were arranged according to percentage of in- 
crease in weight at two years over birtli, in groups with 50 per cent class inter- 
vals, varying from 900-94:9.9 to 1750-179.9.99, with an. average of 1220.6 
This latter figure represents the relationship between 87 jionnds at birth and 
1 1 49 pounds at two years of age. Tlie subsequent prodml ion for IIkj fii-st ami 
liretimo iactalions of each groirp is ])rt>s{‘i!ted in a table. The same animals 
were arranged according to perci'nlage increase in height at withers by two 
p(‘reenfc class intervals and ranged from 70-71.9 to 100-101.9 witli prorliiction 
for Ibese gains shown on the ta])le. Tlie same animals were also arranged 
according to percentage increase in cliest girth by four per cent class intervals, 
ranging from 120-123.0 to 172-175,9. 

Sevenbv-six Holstein femals of the University of Nebraska herd, appar- 
ently normal according to standards c.slahlishcd there, ■when their miik and 
fat records for the first and for the average of their lifetime lactations were 
arranged in tables according to tbe percentage rale of gain in weight, per- 
centage increase in height at withers and percentage increase in cliest girth, 
showed no significant relationship betiveen rale of growth and production. 
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ABSTRACTS OP PAPERS PRESEN'TEP AT AN] 

EXTENSION SECTION 

1. Methods of Presenting Different Extensioi 
mg Project. Olen W. Vergeront, Wi 
culture. 

I. THE PROBLEM. LET US TAKE INVENTORY, 

.tV. Our project meets wit.li 


iNtw jj.i-i.i. ilssoeiation members were encouraged to esti- 
mate production: expected from each eow in herd. 

3. Reasons for low producing herds. 

D. COUNTY -WIDE PLANS for dairy herd improvement. 

1. Plan to increase the net income for the dairy farrmer, 

2. D.H.I.A. testing is a good dairy farm manauemenl" practice. 

II. Promotion. 

A. Gencial publicity arousing a desire for herd improvement. 

B. Newspaper publicity prepared in cooperation willi col]eg<; agricul- 
tural journalism department, 

G. Schools. 

1 . Breeding schools pot on by the college iiK'n. 

2. As.sistance at schools put on by breed as.sociation,s. 

D. Tours, Cattle Exhibits, Pienie.s, 4H demonstration and judging 
contests. 

III. Maintenance. The responsibility for maintenance for associations rests 
with the extension daiiymeii and the county agricultural agent. 

IV. SUPERVISION AND INSPECTION.- 

A. Farm visits to officers and members. 

B. Inspection and assistance to fieldman. 

0. District conferences. 


. An Extension Program Coordinating Dairying, Crops, Farm En- 
gineering, Farm Management and Forestry. A. R. Merrill, 
Connecticut State College. 

An Extension program must be practical for the section where it is to be 
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used. d’iK 3 reasons for this program must be sound and the results obtained 
must tend towards making for a stabilized agriculture. 

The day of imlividiud program making is past. No one specialist is 
imporiant unto Jiimseif alone. No Extension program sbould be put out 
until it has liad. eandiid study by all spariaiists wlio may in any way be asso- 
ciated with its dcvelojunent. imlividnal subject matter slioiikl be handled 
miiy hy tlie sjiec'ialist who is directly iulhrmed on that subject, hut all subject 
niaLl(T shouhl fit into tlui gciieral ]dan and be sound hi practice. 

>Sneli studies will residi in better jn-ogiums and will ediieate both specialist 
and fai’nier iowaial a more uniform understanding of our extension problems. 

E4. A Method Used to Illustrate the Fact that Higher Producing Cows 
Make Larger Returns for Roughages. AV. T. Crandall, Cornell 
■ University. . ■ 

Some farms are best adapted to tbe growing of roughage crops foi* wliieli 
tliere is normally no satisfactory direct cash market. Dairy cows are kept 
on many of tliese farms as a means of marketing these unsalable farm crops 
and returning cash for them. It is just as important for dairy farmers to 
be interested in keeping good cows that will pay well for the home grown 
feed, as it is for them to sell their milk to a satisfactory market. 

Ill order to emphasize the relation of better producing cows to higher 
retunrs for roughages, any sufficiently large number of cows with dairy herd 
improvement association records is divided into four gronp.s. The division 
is made on the basis of yearly butferfat production and the range of selec- 
tion is as follows: Under 250 pounds, 250-349 pounds, 350-449 pounds, over 
449 pounds. A chart that is built up step by step during the progress of a 
lecture is used to show for each group tbe gross income, the costs of produc- 
tion other limn for feed, the cost of grain and the amount remaining to pay 
for the past are, .silage and bay consumed. In the final addition to tbe build- 
up chart tin; amounts returned by tbe various groujis for each ton of bay 
equivalent eonsiimed (liay jdus I silage) i.s shown. It is possible to make 
up thi.s kind of material witen complete yearly feed and production records 
are available on as few as 400 cows. 

A discussion of the results obtained from a recent studj" of the records 
of 43G full time cows in one New York dairy herd improvement association 
will indicate the type of material that can be pi-esented hy this method. Tlie 
average yearly butterfat production in pounds of each group was 210, 296, 
387 and 477 resjiectively. Tlie ealenlated imsts other tlian feed, the grain 
cost and the charge for jiasture were deducted from the gross income of each 
group and amount remaining was credited to the hay and silage consumed. 
The 210 pound group -was credited with nothing for hay and .silage, the 296 
pound group with $42, the 387 pound group with $60 and the 477 pound 
group with $82. On the basis of hay equivalent actually consumed the 
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groups paid the following amounts per ton ; the 210 pound group, $0.00 ; the 
296 pound group, $12.03 ; the 387 pound grouj), $18.50 ; the 177 pound grouiL 
$24.00. , , /' . ' 


E5. An Extension Program in Grassland Farming, 0. B. Bender, N. 
J. AgTienlturahExpeidment Station. 

The interest in a program of this type is stinmlated by the saii;ie/metlK«:ls 
that are used to sell niany other extension progTai ns. 

As this program includes both iiitensi vt'. pasture niauagenient and molasses 
grass silage as fuiidaineiital parts, the attaelc will vary with the season of Ihe 
year. It is not necessary to start the program at any partieular tiuMi of the 
year, the only essential is that the leader of the program slionld be entliusiaslie 
about it because of the end results. 

If the program is to be initiated on a state wide basis iu the winter, meet- 
ings should be held in the various dairy centers of the state. At this time 
through talks and lantern slides the methods of carrying out the work, expeiu- 
mental results and economic experiences are brought out. 

If any dairymen in the state have put np grass silage, barnmeetings may 
be held at their farms at which time the leader of the project can discuss 
methods and objectives of the program and the dairyman can fnrjiish his 
own experiences showing the practical feeding results lie has ohtaiued. 

Tliese meetings are followed np by news stories in llie local and slaie 
press, circular letters sent out by the c.ouuty agents and farm journal articles 
bringing experimental facts to light and submitting results that liave been 
accomiilislied on dairy farms within the slate. 

In the spring and summei* moiillis fhid meetings shouhi he laid on ])as- 
tures to explain this method ot‘ grassland management. Again it. is exlj'eimly 
advisable to have the owner give the results he lias obtained by foil owing Diis 
program. 

BaiTi and field meetings should be held while the silo.s are being lilled witli 
molasses grass silage. Tlie daiiyTueii may then have an opport unity to study 
the harvesting methods and the methods of adding the preservutivo. At thi.s 
time yield and cost data may be stressed to give comparisons with corn silage. 
Furthermore compai’ative acre yields of protein should he stressed between 
legumes, grasses and com. Increased use of silos as well as silo ca])acity 
figures are of value at these meetings. 

The fact should be stressed at every opportunity that this is a program of 
erosion control which can he carried out by a fanner williout eiiibraciug 
contour farming or strip farming methods. Molasses i.) reservation of legumes 
and grasses is excellent crop insurance because it eliminates tlie hay Juaking 
losses due to inclement weather. The method provides a better labor distri- 
bution ajid any dairy farmer who has a silo, silage and hay machineiy can 
cany out the program successfully and with sound feeding economy. 
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E6. A Method for Preventing Onion Flavor in Milk. E. Wy'liEj 
TT uivei'sity of Tennessee. 

F(sr over 150 yi'ars ivild garlie. or wild onions have gradually spread from 
tlie Aliaiilie. roast lo all sections of the country. While it afteets several 
agi'icniliiral products it is beconiiiig' a serious niouaee to dairying in certain 
sections. It aff(?c1s the milk and it is ci-mvding out good pasture' grasses. 
Tl)(‘ methods whidi have been rec.ognize'd for eonlrol of the onion problem 
are as foliuAVs : (1) (hd1.in*al methods, (2) Feeding methods, and (3) Eemoval 
of the flavor from milk oi’ cream, Eacdi of these methods has its peculiar 
advantages and adajitability. 

I’REVKKTION UY MOWING J’ASTURES 

It has been found that allyl sulphide in the onion tops is the cause of the 
onion flavor in milk. Tin’s unites with the butterfat. It is a volatile sub- 
stance which passes off in tlie air when the tops are cut. The onions grow 
readily eaily in the spring ahead of other vegetation because a temperature 
of flO'-'-oO” F. is favorable for tlieir gjwvtli. The tops stop growing late in 
the spring. 

In order to determine when to cut the top.s, small plots, about eight feet 
sifuai’e, are marked off for trial cuttings. A hoe is used to cut off the tops. 
If, on examination, a few days later, no new onions have come iij) it is time 
t,o mow tlie entire jiastnre witli a mowing machine. When the onions are 
wilted, by the second day, cows may he jiastured on such pasture for the 
summer season. Tliis inetliod is not satisfactory for liniidling the crop of 
otiioiis ■which come np in the fail. Neither will lliis mol hod eradicate the 
onion plant. This method of mowing j)as1nres has bc'cn succcssfally used 
for nioi'c; lhan t.eu years at the University of Tennessee in a pasture badly 
infested with onions. 

E7. The Use of Electric Fence in Bull Pen Construction. Jas. W. Linn. 

The customary bull pen is not adequate for the average breeder or dairy- 
man..... ■ 

In bull pen construction, the electric fence has its main value as a supple- 
niGut to other fences and when pro])orJy installed with an efficient trans- 
former, is safe and effective, 

E8. Dairy Cattle Breeding Schools. E. E. Heizek, Ohio >Statc University. 

The following outline pre.sents .subject matter covered in a two session 
breeding school. Film strips, motion pictures, charts and Hcrediscopes are 
utilized as methods of presentation. 

FIRST SESSION 

Principles of Heredity 
(a) Biological Foundation. 


AiiSTnACTK 01' rAi’ons inn-M'A'-TEn at annual .Mia-iTiNf} iM 

Tli(‘ Coi] — Urdin.'iry celi divisioji. forinatiou of gertn c(d]s, eon- 
trol of sex. 

(h) Tlieoric'.s of juUoriiaiieo. 
fddi?r Titeoi'ios. 

The (rout rii.'itH.hrri of !MVndr‘l. 

Oiic, two aiol Ihri'f f;i<d.nr iiiluM’itanee. 

MoMlj.do ffudor 

(c) .AbiionuaJ and h‘1hal i'aciors. 

(d) Vaidaliia! and Heleetiou, 

I. e j } b/eedinu' 1 'fael ie.es. 

Cmss]>i‘i‘(‘clin«.L < Mila'ro.ssiiiijf, idinTroi-ding’ and 3 u])i‘eodi]'ig‘. 

BEi.'OND SICASICSN 

The El (fU'ivf incuts of <i Construdivn Brcrdiiu^ Program 

1. Sound Ileuith ProgTaiii. 

Only hcaltiiy, disf'.aae-fi-ee cov/s in’oduee eflieiontly. 

2. A C(»j!Ji)lef f> Testing; .Prograiu. 

Contimnms tesling uf all ('.<i\vs in tin* lierd. 

(a) Importane.c of ejivironnienttil ijiihieneos on prodiietion. 

3. Intelligent Use of I’dann/ds. 

(a) Oi,!ll italrleiinit rfnvs. 

(b) ^Measure ItCTcditary eonsliiiition of sirf's and breeding (‘.o^vH. 

(e) InterprOaiiou of Pi-oved Sire lu'u'ords. 

(dj *' Xiflciiig” or jfelerosis demo ns1 rated by sire analysis. 

('e') Ul iiiy.atioji ol; sires- ■ (too [le radon, artifudal broe-ding. 

(f) Ijiipoj'ianee of Hb.* span on ijrnl'italMliiy of dairy (anrs. 

(g) ( nv.' Samiiy Stialios. 
fbj ib.*rd Ana lysis. 

4. Toiing Siiai Selcadioii. 

5. A. Preei iei‘’s ialoal. 


E13. Report of Quality Committee, Extension Section, American Dairy 
Science Association. 0. d. pAncorK, (Tiairjnan, Pureau of Dah\v 
Industry. United Slates Dc'pnrtinent of Agric-iiltiire. 

A questioniiairo sent to eneh of ilie Rlate.s and relumed by 46 of tliem 
revealed flse foibnving: ApjU'oxiinately .15.2 peretoit of oiir dairy extension 
is relalaxl to quality-improvement vvu’k. If evenly di.stribul ed and based 
oil properly outlined projf'e.ls .for improving tlie quality of milk and eream 
as delivered to tb.-e> plant, this percentage would not be unduly out of pro- 
portion. ITow<'ver, at least omelnilf of ibis extension work deals with 
methods <d- manufacturing dairy jiroduets. This lower.s the percentage of 
extension work related to farm eondition.s to less than 9 pereemt. Looking 
at it from anoUier angle; the 46 States reporting had on an average 1.7 men 
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working on dairy production compared with not oven* 0.15 of a man reported 
ax doing woi‘k rfdaled to sanitary milk jn-oduclioti, a pro])ortioii hotter than 
10 to 1 for ])rodnc1ion over quality. AJliiough tiiis ratio is otttiroly too low 
and does nni balance the importance of (juaUty and production, it is actually 
loo favorable to ((uality improvement. The ratitj is coiTect according to the 
tiguiM's given, hut a study of the projjecis rc])ortcd revt'als a large percentage 
of lime luix liec-n credited to (piality iinproveincnt that has no dirc'ct relation 
to inqu'oving the (juality of milk and cream as dc'livfn'ed to the plant. 

The cjnestionnair^^ plainly revealed lhat a griRit majority of our States 
do not have' a well defined or well outlined project for improving the quality 
of milk and cr<3ajn. 

Many of the* Si ate, s mea.sure the results (d‘ (|nality work by what may be 
humietl hearsay evidence. They have no established base from which to 
measure re.suJts. Noil her do they have definite nu'ans for sueh measurements. 
Thi.s i.s largely due, no doubt, to the fact that they do not have well d(*fined 
programs. 

If the extension serviee would assume the leadership in a quality- 
iniprovcinent proj(?et, it could easily obtain the cooperation of the varioirs 
agencies within tlie State necessary for its success. 

The new projcicts which are to be started during the next year are few 
in number and, as a whole, show but little promi.se of accomplishing definite 
results. 

.iMlJiough jn’actically all of the States admitted that iusnfticdent exten- 
sion work was being done on quality improvement, jiractieally nothing is 
being done liy our extension .services to remedy this condition. 


E14. Progress Report of Quality Committee of Dairy Products of the 
Dairy Manufacturing Section of the American Dairy Science 
Association. 'W. H, E. Reid, ^Missouri Agricultural Experiment 
Station. 

The quality of milk and milk products from the con.suniers point of view 
has received more than usual study during tin; past three years. Interest 
ill this .study has been manifested by our «?xperimeut statioms and the dif- 
.ferent jihases of the, commercial indu.stry. This interest include, s all divi- 
sions of the dairy industry, production and manufacturing. 

Consideration has been given to projects applicable on dairy farms and 
ill dairy manufacturing plants which have for their objective improvement 
of methods practiced and equipment used in producing milk and the manu- 
facture of dairy products which include butter, ehee,se, ice cream, condensed 
milk, evaporated milk and dry skiimnilk. These projects are broad in their 
scope so as to be applicable in all state.s where milk production is of primary 
importance. 
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It is obvious that the objectives of quality programs project('d by pro- 
duction and raaiiufaeturing interests are quite alike and should be (-oordi- 
iiated in order to effect maxhnnni aceomplislimeiits. Progress siuniM bi; 
greatly facilitated by acquiring a mutual understanding of ja’ograiiis of the 
different interests invoived. ^ ^ ^ 


El 5. Milk Schools as a Means of Improving the Milk Supply, d, ^\. 

Nelson, 3Ibntana State College. 

Itegular milk samples are collected by the milk inspector unhelnKovn to 1 bo 
producer. The samples are scored, iu accordance vdtli the U.S.D.A. scnre. 
card B.D.I. 64, A meeting of all the producers is calfe^^ wliich lime Ihe 
dairy extension specialist discusses the factors that make for a good iiiilk. 
>Samples with defects in flavor are used for demonstration aiul iiio ])os,sihle 
remedies explained. The milk samples are listed according- h> <|uaiilv ajid 
at the eiid of each, meeting the producers are confidentially given iheii’ scores 
with the defects and possible causes exjflained. This nietliod is used not only 
for rnai’-laff milk but also for milk whicrh is to be luaiiufactured into oilier daij“y 
products. 


E18. What We Can Learn from Denmark in the Use of Artificial In- 
semination. E. J. Perry, New Jersey Agricullural College. 

A close range study of coopeiutive artificial breeding in D(*iniiark bus 
revealed its success. Dniiug the past 3.1 montiis, l.SIK) cows owned by 220 
c.ooperatiiig' Danish farmers were, inseminated by using Ihe senieii of: two 
.•>ircs. The work is Ix'ing done hy a sahnied velerinarian. His jirituary Job 
is iiiseinination, Tlie hc!l;m(',<- of his lime is divided hdween j)ret-oiU'epi.l(jn 
treatment ami examinatioii for jiregnancy bolli of wliieh are peri'oniunl when 
his regular duty brings him to the farm or neighboriiood. The, jdan jmis 
breeding on a scientific basis and is of particular value to tlni rank and file 
of dairy farmers who cannot afford to pay simila,r services indi\-idnally. 
.Every sample of semen is examined under the niierbseope b<'‘ fore it is used. 
To date the artificial method in Denmaidt has required an average of 1.2 
scrvii'cs per conee])tion whm-i'as ihe natural method has reigiired 1.8 services, 
or a diffei'ciiee of 38,.; per ceiii;. Other recognized advautyges are: 1. The 
blood of superior sires can be widely utilized at a very lo^Y cost per service. 
2. Praeticallj" eliminates the spread of disease through service. 3. Elimi- 
nates the nece.ssit.y of keeping and feeding a bull on eacli farm. 4, A large 
family of cattle is qiiiidvly e.stablished in a district. 

The technique of collecting, pre.serving ami using the semen sliould soon 
become .fairly well standardized. The artificial vagina as a means of collec- 
tion is in favoj’ in Denmai’k, the British Isles, .llolland, Russia. It is of 
particular advantage before bulls have reached an old age. By it the semen 
can he gathered quiekD- and probably in a little cleaner condition .than by 





o(li«’r inetiiods. (Villocliou Ity luassng'iiiii' flie jjccossory geiidal org'anSj the 
sy^toiii iLleT«‘lo]totI ill this ('ouiilry, \< of iiavl icular advantage ■\vlien using' older 
^\"h^le all bulls do not res[)ond equally well to this method and tlie 
(pianiily of semen oblaiued is sometimes smaJl, it nevertheless is jirovirig 
i'ajj'ly satisfaf'tory in eases where the jn’ojxT tetdiuiqde oi! massage has been 
ieai'iied. fn large seaie artifieial InaHHling it is reeommended that both of 
lix'se systems uf eolleeiion Ik' mastered so that eitliei* can be practiecd, as the 
eireumstam-es reqiilre. 

In a ivej! oryani'.'ed art itieial Itreedimr ()rojee,t, which do(*s not operate over 
too large a distih-t. tht; yearly cost tier row should not exceed $5.00. Tliis 
tigui'C is Jiardly as high as the yearly cost of hull service per cow in welt man- 
aged herds wlame comtilete data including feed, lahor, depreciation, housing 
and oilier items are included. 


MANUFACTTJ IlIXG SECTION 

Ml. Some Factors Affecting the Estimation of Fat in Milk by the Bab- 
cock Method, AY. A. Oaliwyell axd E. 0. Hekreid,, Y’^ermont 
Agr-icnltural Exjieriment Station. 

Several Y’'erinont Dairy Idants have shown, according to their books, 
excessive losses of butterfat; that is they have been unable to account for 
tlie fat purchased when checked against the fat sold in milk and milk jirod- 
uets. These so-ealied losses caused so much concern that plant managers 
brought this problem to the daily department at the University of Y"ermoiit 
for as.sistaiice. 

To determine the amoinit of 1‘ai iinaceounted fur, the losses in one plant 
were surnmanKed hy monilis over a period of four years. The years .1932, 
.1933, ai]{l 1934 showed a greater anjoiiut of .fat iinaccounteil .for during the 
first as eompared t,o the last six months of each year. The same relationship 
existed in 11*35 hiit the ditfcrence was small. In two small receiving stations 
handling only milk and cream, Ihe iutaki^ was cheeked with the outgoing fat. 
At ])lant A on three eonscmitive days tlm fat muu'counled for was 5.10, 6.25 
and “>.75 per <.'ent rcsju'ctively and at plant- B the results showed a loss of 
4.52 and 6.79 per cent on two eoiisecutive days. 

In view of the fact that diffumlties were experienced in ac(‘onnting for fat 
under conditions existing in these dairy plants, it was deemed advisable to 
approach this problem tlirongli a study of some of the factors that might 
affect the estimation of i’at hy the Babcock method. The factors studied 
w-ere temperature of sampling milk, temperature of adding water, tempera- 
ture of water bath, teiuperatnre and speed of eentriCnge, and effect of reading 
the tests with glpnol. Mojonnier fat determinations were made on the same 
samples. 

Milk was sampled at temperatures of 40, 70, 100 and 140° P., and the 
results showed that within the extremes of 40 to 140° P., the test was decreased 
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by (VOH j)(M- ponl us liie bMiipornturo wis increased. Williiii u ruufji'e oL' 40 to 
100 ’ F. lli(> tost ■\\as (!(‘L'mts(}(l [)y ().{)4 por oont. 

TliP iidhionco loinporalinv of ('.ojit.ritug’e 'was sladiod at 7b, 140 uiul 
V. and 1(‘ii sajuplos of iniik avera,*'’etl 4.::21, 4,20 and 4.24 po!- lunils 
f(*spp.4 ivojy. With rasp(‘<4 fo speed, tlie otMdriffTg'O "w-as t'j)t‘i‘a(efl ;d SMO. 
1050 and 1 tOO 14. 1\ IM. and liie i*e;,ii|{s uvoj'up'ed 0.94, 0.!I5 and 0.99 per ta.Mds 
respeeti'vcdy. 

Tile 1eiiip(![‘a1nrfs of watei' bath ,s1,ndied wei-e 100, 140 atnl 100“’ F. 'Hh' 
av(‘!‘a;.:’c f('suijs Avein* 1. 00, .4. 07 a,ud 4.40 per eenls vespiH'tiv'oly. 

The last itSO tests made in the aliove exj)eriiaents wen; road with and 
witliont ylyinol and tli<' r<‘suits sliowerl that e'lynjo] mliu'.ial the avorae'e test 
by fi.ltJo per cent. )Si.\1,y samples of milk weri' testi'd in qnndriiplicate by 
the Babeoek inetliod and in duplicate* by the Mo.ioiniier method. The former 
W(*i’e read from tin* bottom of the low(*r menismis to the extreme toj> of the 
upper meuiseus and liy eliminating’ the npjier nieniscnis with glymol. The 
avorao'e readin<i's obtained were as follows: Mo.ionnier, 0.84 ]-)er cent; Bab- 
cock, read witlioul glynml. 4.00 per cent: and tlie Ikibeoek read with g'^rmol, 
O.SO per cent. 

All Babcock tests made in this study wTre run aeeordin;.^' to ’Vermont 
reg’nlations and in addition a coliiniu-niet or and a inasiTiifyina; plass "were used 
to retul tin* tests to the n(*are.st 0.05 and nearest 0.1 per cent. Tin? results 
reported are foi’ fresb milk. 


M2. The Cause and Prevention of the Decrease in Fat Test of Com- 
posite Samples. R. h\ JIoja.axd, {.Vnnicll rniversity. 

It has been known since ISJM) ilmt thi* Balx'oek t<’sts made on {'onijm.-^ite 
fail almut 0.1 pi'r cent bchr.v llm a\crap;'e as d(4'‘nni!ic<l by daily tests oii 
fresh milk”. 

The decline in test is iimsi rapid durijijr the first few days of .storaj^e and 
is greater when tiie samples are .stored in composite saiujih* hotth's tlum wlicn 
pipetted aJid .stored in Babeoek test bottles. The decline in t< .si lakes place 
when cith(*r the i\rojonnim’ or ilie Babc^jck nudlu'id of fat estimation is used. 

The factors r'^spousibie tor faulty disper.su)u of the fat .sucli as ‘‘oilinp’ 
off,'’’ ehurning', and packing of fat globules conlrilmle most to the ilecline. 

Saponin {n’eveuts the decline in te.st and can bo used in sarnple.s to be 
tesf(>d by either the Babcock or i\rojonnier metliods. Five-tenths of a gram 
is sufficient for a 250 ml. sample. 

Saponin reduces the danger of chnriiiiig samples when preparing’ them for 
the test, and permits dispersion of tlie fat without the necessity of lieating the 
sample, 

M3. A Study of the Resazurin Test as Applied to Cream. Herbert 
Jenkins, New England Dairies, Inc., Boston, Mass. 
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Sliortly after tlie piibJication of Eanisdell, Joliiison and Evans’ report 
on. resaznrin. as an. indieator of the sanitary condition of milk, experimental 
work was started in these Jabora1.o.i'jeH to detejaniiie whether or not resazurin 
could be used for tlie same ])urpose with pasteurized cream. 

The ]vsGfU‘(4i. profi’ram was tlu-eefold: first, to ascertain tlje proper con- 
(^('litraLioii of resazuriu dye to use; second, to set a standard on the basis 
of rediK'tion time for yood, fair, and ])oor (piality cream ; third, to find ont 
of tin.' ri.‘sazurin tesi. would be a more rapid indicator of the quality of eream 
than the Metliyhme Itlue Test. More than four thousand samples of cream 
of varyinj^ quality were used in this study ■which covered an entire year. 
Comparisons w^ere made with the following tests: resaznrin, methylene blue, 
microscopic, standard plate, and acidity. 

It was found that oue-t('nth of one cc of .05 per cent resazuriu dye solution 
is I in' p roper arnonut lo use ■with ten cc of cream. Procedure is then the 
same as for the Methylene Blue Test. Tin' cream-resazurin mixture is grey 
in color and reduction time is recorded when the grey turns to pink. Creams 
reducing in less than one hour were generally found to liave poor keeping 
qualities and had bacteria counts above 300,000 i)er cc. Creams which did 
not reduce in less than two hours had bacteria counts below 100,000 per cc. 
If pasteurized cream did not reduce -witliin tlrj'cc hours wdtb the resaznrin 
test, it cortld be I’clhai upon to have good keeping quality and to have a iow’ 
baetei'ia count. A two-hour incubation ])eriod with the imsazurin t(‘s{. gives 
results coiiiparftble to five hours with 1 he Methylene Bine Test. Cream which 
reduced resazuilu iii. five to fiftc'cn. minutes takes from one to one and one-half 
hours lo 'reduce .mclliylciie hiiu'. Results indicate that the resazuriu test is 
a prael ii^al t«‘st for fletermiuing 1 lie hacterial quality of pasteurized cream and 
is sn]>erioi‘ to file i\felliylenc Blue Test in lhal resuHs are olitaiiied more 
i-apidly. 

M4. Studies of Lipase Action in Milk. I-l.vdiuik N. Krukovsky and B. 

L. Hekrjngton, ('.'firnel] IJumTsHy. 

The exte.ut of lipolysis of the fat in milk was determined by titrating the 
free fatty acids in butter-oil prepai'ed from the milk. It was possible to 
show that lipolj-sis occurs in normal nii.xed milk between the time of milking 
and the time of delivery at the pasteurizing plant. 

A study of the milk of individual cotvs i.udicated the presence of active 
lipase in practically all samples, though there is considerable individual 
variation. 

A study of commercial pasteurized milk sold in the State of New^ York 
revealed much larger quantities of free fatty acids than are normally pres- 
ent in fresh milk. 

By wmrming cold ra-w milk to approximately 30® C., and then cooling 
slowly, the subsequent rate of lipolysis was greatly increased. 
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KvidoiK'o was oblaiTietl showing lliat milk euiitaiji.s at. haist lw<i lipases. 
Olio is vi>ry soLisifiYe to .forma hlehyilt*. The other is qniie rosistaiil 1 o ii. 
The •rt‘lalive aiiioinils of those i.wo en/^ymes varies iji (lilTeroni, snnqflos of 
milk. 


M5, Observations on the Ihpase Activity in Cow’s Milk. 3. C. PrKPFiai. 

Jf. (!. .lA('KSfi,\ AM) K. (i. ^Vkckel, TjuiversllY of ’W'isoinisin. 

This invosi iga) ioii (hails with a, slmly of the lipase ni'.tiviiy nf oow's milk. 
The nieihofi of Nhilr was eiipihyed in all expei'inimits to t.leieriniiie tin* lipasi* 
aclvivit.Y. 

'riie an1li(.)i-,s found liud. no direct correlation existed betwetm milk of 
lat e luet at ion and li pas(' act iA’ity. A direct relations!! ij.), liowcYei*, was .f< aind. 
belAVe(}n tlie amount oi' milk produced and such activity. lj<‘ss liprdyt.ic 
a<;lit'ity AYas ohscrYod wiuMi tiic milkings were ten pounds or h'ss iliaii wluni 
the milkings exeetahal fifteen pounds. 

The. lipase aetiYily of the milk from an individnal coav do^s not imry to 
any great extent from day to day. 

A marked dei-reasi^ in lipase activity of milk Avas (d-iserved Avlien c(ws 
are taken .from ]>asi,ure and jilaced on, dry feed. This decrease in activity 
is not, permanent, as it retnrns to normal Avithin tAvo Aveeks. A similar 
i](*er('as.(^ is obsm'Aa’d Avben e.oAVS are. changed from drj' feed to ])asturt\ 

The iipolylie, factor is carried in the serum of tin' milk, 'When milk is 
separated, gnsili'r lipolytir activity is observed in ilie skimmiik than in the 
ci'eani. .\s the fat conifoil of the cream is increased tin' lipolytic (iclivily 
(.locreaseis. 

An iii('rt‘a''e in l('mi'erat nre. of the milk during scjiaration eans(>> a de- 
(OA'aseoi' lipase a('i ivilv oi'botb 1 he skimmiik and cream, A marlasl (l(M're:is<‘ 
o('cnrs Avhen the milk is siqiarated a.t I'l''. The slinu' of Ih.i' sejiarah-.r 
boAA’i is an (‘xeellent source of lipase and possesses ap]n-oximai (dy thre(‘ tiint'S 
lilt* li]ioly1i(; aclivily of lie-* (.n-ig,inal milk. The fleereasivl a(.-tivi1y resnlling 
from liighoj- teiipi'U-al urf's of separation is belhwed due to inhibition of the 
mizyrne by heat. JSim'e the inldbition is a])proxiniately Hie same in eri'am, 
skimmiik and s(*para1or sliimy, it a}>pears the effect of higlier teinpt'ralnres 
of separation is due 1o inact iA'aiion rather than .fractiunat ion of the eiixyiue. 

The iiici'(*ased adivity of lipase after homogenizatirm of raw milk is not 
due entirely to d(H-rease in fat globule size. A Avny slight differema' i.s 
obsm-ved vdit*n imtrealtHl milk i.s added to homogenized and unliomogenized 
substrates. : — ^ 

Salt has an inhibiting effi'ct on the enzyme. Salted raAV cream butter 
dfwelops less acidity than ruAV iinsalted butter. 


Detecting Milk that May Become Oxidized. (Ikorok K. Green 
BANK, Bureau of Dairy Industry, IT. 8. D. A. 
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A simple metlmd of determining tlie susccptibiJity of milk to oxidized 
flavor lins been developed. A small amount of copper sulfate is added to 
the milk and tbc increase in oxidation-red iicti oil potential, determined. Un- 
usual iru'i'eases in potential indicate .samples that may bei'.ome oxidized. 
From to {) lionrs are recpiired to complete the test. On samples of known 
origin and Ireatment the test lias been at least 90 per cent reliable. 


M7. The Relation of Oxidation-Reduction Potential to Oxidized Flavor 
in Milk. Uj-'.orge R. Geeenbank, Jliireau of Dairy Industry, U. 
S. D. A. 

A study was made of the nature of tlie oxidized flavor and its relation 
to the oxidation-reduction potential of the milk. 

The conclusions are based on examination of more than 3,000 samples of 
milk from many cows. 

Thermal inhibition of ilie flavor is shown to act through a lowering of the 
oxidation-reduction potential. 

The effect of metallic contamination on the flavor is shown to vary with 
the metal and its pliysico-cliemical state. 

Inhibition of the flavor by a change from dry to green feed is paralleled 
by a decrease in oxidation-reduction potential and an increase in poising 
action. 

Light may inhibit, promote, or have no effect on the development of tbc 
fla\'or, depending on contamination and intensily of irradiation. 

A schcmiatic equation is presented which indicates the nature of the oxkla- 
tion. A thcHuy in keejibig with the observations made during Ibis s^;ud^• is 
presented to deserihe tlie nature of the oxidation, d'iu^ e<jnation assumes a 
mild chemical oxidation. 

Many isolated facts pi’cscnted by other wojkers arc cx]>iain(Hi l)y mt.^ans 
of oxidation-redud ion ])otential changes. 


MS. A Study of the Relation of Titratable Acidity to Metal-Developed 
Oxidized Flavor in Milk. W, Carson Brown and 11. B. Dust- 
man, West Virginia Kxperiment Station. 

At the West Virginia Experiment Station a study of the acidity of 220 
individual samples of freshly drawn eovr's milk lias shown no apparent corre- 
lation between the natural acidity of the milk and its tendency to develop 
oxidized flavor when contammated with copper. All experiments in whicli 
acidity was studied were carried out on pasteurized winter milk and the 
tendency to develop oxidized flavor was determined by the addition of 1.3 
p.p.in. of copper added after pasteurization, followed by a three-day storage 
period of 35'’ to 40° F. The presence of oxidized flavor was determined by 
taste. 
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Dowfi. aiii’i iSlniAvor (111'!") loinai tliat t!h‘ litralnbh* acitlity 
ai.‘ ^vin!^n• iiiilk is liiji'hor lliaji llsai, of supniN'r luii’k’. Siarf saasonal 
dinnjip oat-rns t'Diia'ichniutl wilh ihc' !'iiais,u''‘ iU' sns<-(-}!l ibilii y of .milk o:\\- 
(lixad llavor, it simmuplI Inai. Ihis aondiiinis laay Isava kaci! I'vaiiiaUy 

i’t'vpoiisibic I’oi* oAitii>a‘<l fho'oi'. .AnibM'Suij ainl his I’d-usu'kei’S T'aiiui an 
{iNsuria,! ion hciwaan ai‘i(!iiy asal IIh‘ irniliau.'y to davalaii u.s idi/od (lavar and 
Ikai ‘'iiiilk (>i‘ fiiyh attidiis' inxai'ialdy di-valiipi-d ao dvidi/.s-d i!:i\or u[)oii 
' Ibavaviaa ai N'ia'-iida. tla* a}:a)>ai\ of liia data 

ohlairif'd ri-cia ;22fl individual mw^’' r-aiaid'-s did la-t sliuw aisy dilVcrviaa,' ia 
lli(‘ appafi'ii! aridity nl' lha iiiilk i'l'oin vtAvs wli.isf* lt^!k^ AV«av suM-'-pliblo lo 
oxidized flavor and liaose whose juliks wej-o Tree fi-om ih.is doi'oid. 

An(!<*i-s<in and eo-\vui’]-:ei-s were ahh- in eliunnah* oxidized flavor from a 
eoiiniieri'ial niiik siij)[)iy ])y redue.int; Ihe tilraiahle avidity fn 0.1-15 per vonf. 
.li{AV(,‘\'ei‘, in ihe present study neui.rali/at ion to O.Id ])(u- i‘,(‘nt titrata’bli! avifb 
ity, or in a, small inimbiu' oF eases to 0.10 per cent, di>'l imt {'J'tVvt the develop- 
ment ol: tbe flavor. 

Aio explanation is ofbM'ed for tbe (liscre])aney in resnits wbhdi have 
0 (renri*e(l exiaejd tliat fKjssibiy tlie milk used liy Aiuhirson and his co-workers 
was subjccd to the developiutml oC oxidizo-d flavor without copper conlamina- 
titui wliile the milk used, in t!ies(* trials W(mhl not devdop oxiflizml flavor 
unless contaminated with cnjsper. It. is also jiossible that in their work, 
beeasisc of ne.ntraliz.aiion, the milk did not dissolve surfleient ia)pi[ier .from the 
eni,n'|)nient to eanse tin; flavor to develop, fn ai! trials her(mi rejK.n'ted the 
eoppej* was add('d aftsu' pasteririzatioii in tlie fnrrrt o!‘ a, eopi)ei- Md|'dmte solu- 
tion, In A'iew’ of these bnus it wmihl havi-heiui ([esii-ahle t(* have inade several 
trials upon naturaliy siisee]>i.!hie irdlk, hui during ilm ])a.'-d. two years .milk 
ol’ this ty])(‘ has noi tieen avadlahle. exeept in i‘ai‘e vases, in the I'ni vursity lund. 

The ]"(‘suits of these eximriuumts indieato iluit melai-i'levehita.'!! oxidized 
flavo)- is not related to llie acidity of ih'e.sliJy drawn milk ami that tim stand- 
aializatioii of the titi-aiabk; a(ddity to 0.18 per eeni: <]oes not decrease the 
tiunhmey of oxidized flaian’ to develojii, 

M9. Studies on the Activated Flavor of Milk. J. 0. Flake, H. 0. 

Jacksox ..VXD K. ( 1 . AYei’KEL, Univeiwity of ’Wisconsin. 

Tile specific flavor defect wliifdi is sometimes apparent in over-irradiated 
eoinmeradal vitamin D milk, and knmvii as a.(divat(Hl flavor may best be de- 
scribed by the terms binmt jirolein or linrnt I'ealhcn’.s. The- terms mushroom 
and snnshine flavor aia^ .soineliines n.sed. The flavor is j^u’eally intensified by 
heatinv' the irradiated milk to .180’" F. or hijihor. 

Studies weis' instigated to determine the conditions under wliich the 
flavor devedops and sometliing' of the cliemical cliaracderi.si ies of the eoinpoimd 
resjioiisihle for tlie flavor. 
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It Y'as found that Avheii milk was lioated to temperatures above 150° to 
160° F. and cooled, previous to irradiation, the resulting' irradiated milk bad 
a more intense flavor than 'wlien eitlier raw or ordinary pasteurized milk was 
irrndialed. 

Attempts at. altering the salt balance of the milk by addition of sodium 
citrate, di-sod ram ])bosphate, eahduni acetate, calcium eliloride, calcium 
lactate, or di-basic calcium pliospluite failed to increase or de(',rease the flavor 
intensity. 

It was tbund possible to j-emove the activated flavor from milk by oxida- 
tion. The addition of a small amount of (dtlier liydrogen or {'aleinm peroxide 
eitluu’ before or after irradiation caused a marked decrease? in intensity of 
flavor. It was possi})l(‘ to remove the flavor by adding' two to three parts 
per million of eopjier to the irradiated milk folloAved by bubbling' air through 
the milk Gilher a.t room or higher tempei'ature. The best I'esults with tliis 
method were secured by holding' tlie milk at 140-145° F. for 30 minutes and 
bubbling air through it during this interval. Oxidized flavor eventually 
develoxual in the milk given this sta-nnd treatment, wdien it was cooled and 
hold at 40° F., but only after 36 to 48 liours. However, irradiated milk 
wlietlif,.?!* given this treatuKmt or handed normally sIioavs no greater tendency 
for development of oxidized flavor than does normal milk. 

The studies indicated that when irradiation and homogenization arc both 
ii.sed in pT*oc(‘.ssing milk hetfm- resnlls arc secured if irradiation preeeeds 
homogenization. 

MlO. Variation in the Composition of Milk and the Effect on Solids-not- 
Fat. II. A. Ilrav'AiAN', Thnver.sity of ^lissonri."'' 

Variations in ilie fat and .solids-not-fat ('oiibmt of milk are often the 
(^ontributi^g factors for eontroA'ersies. uian.v times of legal nature, in the 
sidling and Imying of milk. In an effort to gain additional information con- 
ci'rning the extent and nature of lliesi' variations the milk ])ro(lncod by the 
kli.ssmii’i Station licrd, is biu’ng analyzed daily for fat and total solids I'onient. 
In addition, the milk from 25 coaa'S is being analyzed i.n'cry cdlicr week for 
total nitrogen, lactose, and chloridiss. The effects of feeding, .stage of lacta- 
tion, season and tenipcratiirc. age of tiie coaa', and under soundness on the 
composition of the milk are iiielmlcd as a part of this study. 

The data gathered to date iiulieat(.? t]!at season or tcnpierature. it being 
very difficult to separate these Iwo factors under loractical conditions, largely 
acemmts for ilie decline in the .solids-not-fat content of the milk i)rodueed 
during the sumiucr months. 

In the herd of 60 coavs, made up of 4-9 percemt ITolsteins, 39 percent Jer- 
seys, and 12 percent Gnernsoys, the solid.s-not-fat content of mixed herd milk 

* CoTiirPnitjon .from tlu'^ Popartment of Dairy Uu.sbfnuh'v, Mi.ssonn Agr. Exp. Sta., 
.Toiirual fc?orien Xo. 503. 
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for iho ]iast hvolvo luonllis lias Ikh'ii obsorved to ran^^e from S.O to 0,7 ja'r- 
rciit. DnriiHT duly, Anp'ust, aud 8i?pt('nil)er of ,1037, lio'AT'Vt'r. Urn raiiiiv was 
from iS.l 1o IS, 7 poraoiil, Milb an average s(,ilids-iiot-fnt vabie of 8.4a perc-eui. 
The inajorlly of samples were altove tim li'gat .slundard of 8.2a jiereeiii 
soiids-iio1--fa1, bni during duly and Angnsl. in parlienlar, nearly aO pereeni 
of 1 he .samples gave readings Itelow 8.0 jiereeiil, Ili(‘ slaiidard ,s(‘i by some cit ies. 
Tin' tempi'ral ure during lln'se two munllis was seldom above !>a'' F., ami 
'iwis i;a}-dly eomparable !o llie drong’ld years of 11)34-37- ;}(> when the jnereiiiy 
often reacdn'd 110 ‘ F. 'Pin' eows were fed birgely (.m bay, silage, and grain, 
willi limiU'd biu(' grass paslure. 

I'urning tlie i-o\vs on sueeuleni l)arb‘y pasi tire in April and l\tay resiibed in 
an ine, reused milk yield, but, ,so far as can lu' determined the soiids-not-fat 
eoiilerit, of tbe milk was not, affectml, averaging 8.4 to 9.5 percent for tins 
period. Analyses <4" the milk jirodueed during the summer months, when tlie 
solids-imt-fat was lowest, showed the laetose and totals nitrogen to In* lower 
than pi-evious, and the chloride content inc5reased. During tbe fall and 
winter months tbe total nitrogen and lactose increased. Tbe chloride content 
of tbe milk inerea.sed gradually throughout tbe lactation period. 

Tbe solidb-not-fat content of tbe milk of individual cows was found to be. 
high immediately following fi’psbeniug, but to de(dine during the height of 
milk flow, and increase as lactation progresses. The lactose co^iient of ibe 
milk decreased quite markedly near the end of lacdation and tlie 1 otal nitrogen 
and ebloride eoutent increased. The increase in chloride eoute}i'i near the 
end of lactation is quite sharp and it Seems apparent that the osmotic pres- 
sure of tbe milk is maijitained at this period ]»y tbe .substitution of ionixed 
chloride for lactose. 

Mil. Studies on the Mold Mycelia Content of Sour Cream Butler. J. 

Adams jAND E. H, Parpitt, Purdue Fnisa'rsity. 

Esamiuatioiis have been, made on eommereial samples of butter inanii- 
faetured betAveen August 1 and April 1, rising tlie technique suggestetl by 
Wildman for the examination of mold myeidia in butler. In aildition, con- 
trolled samples have been prepared to determine f actons influeiieing tlie 
amount of mycelia in butter. 

A definite seasonal trend was found ill the nwcelia content of cominer- 
cial butter, being highest during the summer months and lowest during the 
winter months. In a study involving 205 samples of commercial butter 
made during December and January, 99 per cent of the 103 samples which 
were graded as fir.st gra<le liad mycelia counts of ]e.s.s than 40 po’ cent posi- 
tive flt'hls, and 41.1 per cent of the 102 samples which were second grade had 
mycidia counts of les.s than 40 per cent positive fields. 

The retention of mold mycelia in butter was found to vary from 30 to 
60 ]ier cent of tbe total mold content of the cream and such factors as ivash- 
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ing, working of the butter, and pH of cream at the time of churning had no 
ap]ireciable effect upon the amount of mold mw-.elia retained in the butter. 
Factors inlluemdng the growth, of mold in cream such as age, iiienbation 
temperaturci, amount of cmeam surface exposed to air, and agitation of cream, 
during holding have been studied and found, to affect mold mycelia count 
of Hie but lev. A method has beiui developed using a fat solvent for deter- 
mining the mold invetdia in. cream. 


M12. The Effect of Temperature Upon Score Value and Physical Struc- 
ture of Butter. W. H. B. Eeid and W. S. Arbuokle, University 
of Missouri."* 

Keeent studies reveal that temperature is an important factor influencing 
Ihe flavor of various dairy products. Submerged flavors exist at lower serv- 
ing torn jieratn res of the product, wdiile full pronounced flavors are mani- 
fested at hig’li serving iciuperatnres. 

When samples of butter were scored at temperatures of 40, 50, 60 and 
70 degrees Fahrenheit, those samples at 50 degrees Fahrenheit received .5 
to 2.5 points lower flavor score than at other temperatures. This procedure 
serves as a means of determining the quality of the cream used, efficiency 
of plant methods and the treatment butter receives subsequent to manufac- 
ture. It -was observed that as the temperature of the butter was increased, 
flavors tliat are normally submerged at lower temperatures become appar- 
ent. The flavor scox'e of butter manufactured from high quality cream was 
enhanced as tlie temperatures were raised, whereas the flavor score of butter 
made from cream of a questiona,ble quality declined with increased tempera- 
tures. 

Graphs showing rise in temperature of cubes, quarter and one pound 
})riul,s of butler exposed, at 80 di'grees Fahreubeit indicated rapid tempera- 
ture increase in the cubes, while a inneh slower rise was shown in quarter and 
pound prints. 

A comparison of the structure and body consistency of the butters at 
differeul tempei’atures is being made by the use of the nlieroscope. 

Ml 3. Application of the Burri Smear Culture Technic to the Examina- 
tion of Butter. H. F. Lono and B. W. Ha-Mweii, Towa Agricul- 
tural Experiment Station. 

The Burri smear culture teclmic can be used to examine butter by picking 
small jiortions wutb a platinum needle, and culturing each on the surface 
of a dry agar s]o])e. After incubation tlie colonies on the slopes are counted 
and studied for colony types. The maximum number of colonies on a slope 
that eau be counted readily is about 100 although larger numbers can often 

* Contribution from the Departnnmr. of Pairy Hiosbandry, Missouri Agr. Exp. SI a., 
Journal Scries No. 556. 
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b(‘ s;j1 isJ'aetorily. Varifni.s media and i)K;’nl)ai ion eondilioiis (!an 

be 'll, seel wiiii 1lie i)roef*diire. ’ll' a differential medium, siteli as one (‘.oiilainiiii:? 
milk and i'al for (he tl.'ieelioji of ])roteoly1ic and lipolytie. orn-aiiisms. respce- 
tivily. is <*]nj)li)y!'d. ii eau be ]i<nired into a, i)la,tc and fjorii.'ui of ilie 
butler smeared <tver a seyniont of Ibe plate. 

'Many norma! and abnormal samples of botb eonunendnl and expei*]- 
}jien!al bullei’liave ])oen {‘Aandiu'd with the teelinic, nsinp- beef ijil'iision a<.Tar 
and an inenlialion of I <!r b days a,t 21'' C ; the [toidiuns of biiHi-r were' j^icked 
under .-( low poAver bimumlar to keep ilie sizie as miil'orm as ])os;sih](‘ and 
averaged a])proxi]in‘ile]y 1 ■■'2(J,(!U0 of a j^i’am. 

The i-esnlts indieale lhai (he distribution of baeteria in IniKcr, as ren'ards 
bodi numbers and eobmy ty))es, is often bigbly irregular, l^ueli a distribn- 
lioii einpliasiaes that Ibe yrtuvil!. of bacteria in hntter is Jarorely limited to 
e.ertain poinis, presumably ij'ifecled moisture dro])iots. It. may 1)(‘ infliTom'ed 
)iot oiil.v ]jy tbe oi'iuinal eonlaminulioji of the butter ]>u1 nlst) by oilnu' factors 
siiel! as iiTcgularites in salt distribuliuu, etc. The plate nudliod giA^es no 
information on tlie disiriluition of organisms in butter Itecaiise of the size of 
tlie sample taken ami mixing of the organisms in it during plating. 

Tlie Burri tecii}iic of(('n gh’es lower total connts than the plate undliod, 
due pi’oljably 1o the failure to biajak up chimps of Imeteria and m overcrowd- 
ing on slopes; with jusiAuly seeded sloiie-s it is difficult to distingni.xh the 
individual colonies aud snnie orgairisras may even fail to grow. 

Hiiu'e all of the eolonii‘s developing on the slopes are at the surface of 
the agar, a hedau- diff-erentiation into colony types is obtained with Ihirri 
teehnie than with jdates in uhicli so.me eoionins are subsurfaem Oec-a-'^ionally, 
c()lony iy]}es have bi'en nol('d on Bum slopes w'bich did no( groiv on i)!aies 
or wlih'h were diluted out in tbe jiiatcs suitable for examination. 

Ml 4, The Application of the Phosphatase Test to the Butter Industry. 

'W. H. ].hajwx, E. 11. IbuiriTTj Purdue Unh^ersity. 

The p]iosphatus(' test as it is used for milk has 'been applied to butter 
to det(‘i-mine whether or md, the cream has been properly pasteuri/.d prior 
to (‘liurning. The Seharer tec'linique, with one ml. of butter serum u.sf'd to 
re]dace the one ml. of milk as the directions indieale, has been followed. 
Tlie butter serum is collected by centrifuging tlie sample of uieiicil butter. 

The ajtplicat.ion of the yibosphatase test on the butter serum lias shown; 

That of 872 saiujilos of commercial butter analyxed. 81.2 ])er cent gave a 
positive pbospliatase test. A larger percentage of the samples that gpive a 
positive phosphatase test, when subjected to the keeping quality test of 
15.4.° C, For 10 days, <iro]i])ed in score more than did those that gave a ncga- 
th'e ])hosj)hatase test. 

The butter serum tended to give a more positive r<?action than did the 
corresponding cream and there exists the possibility of the manufacturing 
proc(?Ks of the butter influencing the phosphatase reaction. 
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MIS, Preliminary Studies of the Neutralization of Cream for Butter- 
making. li. C. 'j^WNLEY AND I. A. GouLD^ Michigan Stale 
College. 

In an effort to determine the effleieiicy of various ntuitralizers for sour 
cream and to ciseertaiu the accuracy with which tliey reduce the acidity of 
the cream t.o diffoamit calculated acidity ranges, seven neutralizing agents 
were studied. These luniti'alizer.s were sodium carbonate, sodiinn l)icar- 
bouate, a mixed sodium cai'bonate-sodium bieurbmiate neutralizer, a in.wly 
reeoniiTieuded cojiimercial product whicli on tiie basis of analysis is appar- 
ently compos(M.'i ehietly of sodium and potassium carbonates, sodium hydrox- 
ide, mague,sium linie, and calcium hydrate. 

The original titratable acidity of the cream used throughout this study 
■was approximately 0.5 per cent, (ixpressed as lactic acid. This cream showed 
a i)H of about 1.7 and a fat content of 30 to 35 per cent. The neutralizing 
factors used were those submitted by tlio manufacturers for the commercial 
product, s, or, in the case of tlie other products, were those which were found 
to be <,;orrcet by the neutralization of lactic acid. The additions of the neu- 
tralizers were made on the basis of calculations to reduce the acidity of the 
cream to the following percentages; 0.25, 0.15, 0.1,0, and. 0.G5. 

The pi'elinnnary finding, s indicate wide variations in tlie efficiency of 
acid reduction by tJie.se neutralizers. In general, the carbonate neutralizers 
failed to reduce the acidity to the eahmlaled jjoiirt with the reduction being 
only slightly in. error at 0.25 jmr cent, but being more widely in eia-or when 
efforts were made to reduce the acidity to a lower range. The ranges of the 
values se(*ured by the «lifferent carbonate neiitralize!*s which con'es])ond to 
the i,lif!oreli(!aily exp(;cted acidities oi! 0.25, 0.15, 0.10, and 0.05 per c«mt, were 
0.20 to 0.29 pi*r I'cnt, 0.19 to 0.23 ])(‘r cejd, 0.115 to 0.1 S per eeni, and 0.13 to 
0,105 pc.r cei.ll, r(^s])e<'t.ive]y. 

The limes gave mtire ac.smrate reductions than the carbonates throughout 
tlie acid range .studied, with the values Ir.'ing close to those theoretically 
expected at acidities tif 0.25 per cimt and 0.15 per cent, but tending to be 
.somewhat higher at the lower acidities. The caustic soda gave the 'ino.st 
accurate reduction of any of the neutralizers studied '^vitli the values corre- 
.sponding to 0.25, 0.15, 0.10, and 0,05 per cent, being approximately 0.23, 
0.15, 0.11, and 0.075 per cent. 

The pH delernrhiatioiis, made before and following the processing, showed 
variations to occur when different neutralizers were used. When tlie neu- 
tralizei’s were added at a rate calculated to reduce the acidity of the cream 
to 0.05 per cent, the average x>H values of the cream were as follows ; sodium 
carbonate, pH 6.7 ; sodium bicarbonate, pH 6.82 ,■ mixed soda neutralizer, j)!! 
7.13; mixed, sodium and potassium carbonate neutralizer, pH 6.82; sodium 
hydroxide, pH 7.42 ; magi]es,raii]i lime, pH 7.16 ; and ealeinm hydrate, pH 7.01. 
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Ml6. The Relation, of Milk Quality to Grade of Swiss Cheese. L, A. 
Rogers, Robert .10. .irAin>i:Db, and Kin;n b'cirTT:, .Riiri-nu of Dairy 
l]Klii,>1ry. U. S. J>, iii eoiiporaliuii will) ilif Oliio Slate Ihiiver- 
.>jly and iiit; rnivcT-'ily nf Wi.sf'uJ'isiu. 

W}ii!(‘ it. is u’ejicrally rojiceded tliat. milk of iow fjaed'rial (‘oiih'nl is 
required for iiiakijiy Swi^'^ cheeks', no eKarl data have hriui a vuiiahlo. 

])a1u rollci'ied in 1 !*:}(> and tvprc'stml iim' over IfK} i-iicovos niaih’ in LMi 

fat'lories in (.•iiio and W'isttoii.siu. ylmw ll.ai, iji yriinrMi. ilir uinubrr of 
orade s-li(‘f‘scs increases dii-eelly wiih the (jnalif\ of tin- milk a:- niea'-'nrmnn 
the me! iiylej)-l)!u(‘ lesl. I’lie (‘ffei-t (if tile I'aeif'ritdooiea I eomiifion r^f tlje milk 
is also evident in the develoinmint of acid cliiriDg: tlie rnalfing' pi-fK-ess, -wiiieh 
ill turn lias a detinite relation to the grade of the eheose. If the milk is 
deficient in lactic bacteria so that tlie pH at dippinu’ is imi lover lluni ti.aU 
the chances are three to one that the cheese will be umb-i'grarle. if ilicu’e ar<^ 
too many acid-forming bacteria capable of growdng at the liigli temiiera turns 
niaintaiiied in the kettle and the pH at dipping is below (>.40. the ehaniics of 
making a first-gTade chees(iain less than even./ 11’ the milk rctluces iiietbylene 
bine in less than 3 hours and the pH at dipp.mg’ is loss than 0.40 llie chuiiee 
of making a first-grade cheese is about one in three. If the metliyleiie-blne 
reduction l ime is over 3 hours and tlie pH at dipping is between 6.40 and 6.50 
the ehanees tliat the cheese will be first grade are about three in four. 

Ml 7, Clarification of Milk for the Manufacture of Swiss Cheese, with 
Special Reference to the Use of Mastitis Milk. Kennetti J. 
Matiik^^^^ George P. Sanders, Lloyd :A. Herkeyl and J. Frank 

Cone, Bureau of Hairy In d nsl ry, TJ. S. Heparlment of Agritml- 

■ ' ' 

Data are presold ed dealing with the eause.s for the differences lhal exist 
between clarified and unclarified milk, together Avitli the demonst rated ariIuo 
of clarifying mastitis niilk used in the maniifacdure of Swiss cheese. The 
conclusions hrehs :follo\vs'i ; /' ■ ' 

There is definitely more oxygen in clarified tiiau in unclarificd milk. 
Oxygen in milk may influence the set of the resulting: fdieesc. 

Clarification promotes the efficiency of the Sw’ihs-cliee.sc (‘uJlnres as delei*- 
mined by' pH measi-irements. / 

Both nnripened and ripem'd imclnrified-milk checM coulaiiis more water 
than the clarified-milk cliee.se. Penetromria.T reading.s indicate that the 
unclarifi<‘d-milk elieese i.s softer in texture tluni tlu’ ciurified-milk elieese. 

The set of the elieese i.s increased with low as compared to high, speed 
clarification and where knv instead of high <tlarifyiiig terapcratirres are used 
for the milk. The set of the cheese is increased, as compared to suitable 
eliecks, when the removed slime Ls returned to clarified milks, and when 
mielarified gravity cream is employed as a source of fat. 
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Tliero is a currclation between the set of the ebecse and the fat clusters. 
As tile innnber of fat clusters is reduced tlie set of the cheese is improved. 

C.larili(>d-niilk cheese usually contains slighlly less lactose at 21 hours 
than unclariticd-milk cheese. 

The set of cl.-irified-milk cheese is increased with an increase of the water 
eoiiteni. it is also increased when there is an increase of the pH value at 
21 lioars. 

WitlL clarified mastitis milk the number of leucocytes is reduced about 
two-lliii’ds as compared to the mielaritied milk; and the rate of acid develop- 
ment is more rapid at the 8-hour period in Ibe elicese. 

The set of the cheese is increased as the number of leucocytes increases. 

Tn 22 comparisons of clarified with unelarified mastitis milk the grades 
of the che<‘se were as follows: 

Clarified mastitis milk cheese : Fancy, 4.54 per cent ; Specials, 22.72 per 
cent; No. 1, 68.18 per cent; and No. 2, 4.54 per cent, 

Tuiclarified mastitis milk cheese: Special, 9.09 per cent; No. 2, 90.90 per 
cent. 

Clarification of mastitis milk is capable of causing- the cheese made from 
such milk to be a Special, a No. 1, and even a Fancy, instead of a pin-eyed 
nissler. 

There -n-as only 1 typical pin-eyed nissler in the clarified-milk cheese, 
•while then-e were 17 of this type in the unclai-ified-niilk cheese. 

It is 1o be uudersiood that this question has heen attacked solely as a 
res{‘arcli jn-oblem in mainifaeturing, and no inqfiieation is to be made regard- 
ing ils possible public health significance. 

MIS. Control of Types of Organisms in High Temperature Stcirters. 

Dw]-; Nrs'B.'VUW and Walter V. Price, Xhiivcn-sify ol! Wisc-onsiii. 

It is difHcult for cheese makers to carry pui-e cullnn's of S. 
and L. bvhjiinciiti under factory conditions. Home Swiss eheese makers 
desire a mixed culture of the two organisin.s but experifuice ditfioiilty in 
maintaining llnan in a single starter in the corre('t jii'ojinrtions. iJrie.k 
cheese makers using these organisnas should ]>robably use a pure or practi- 
cally pure culture of one or tlic othm-. ’In thi.s stndt" an atteiujit has been 
made to propagate and maintain as desired either a mixlrn-e or a pure eul- 
ture of these organisms. 

A technique was adopted which can he employed by any factory not 
equipped -witli laboratory facilities. By even slight variations either in 
incubation -xieriod, size of inoculation or both, a (‘.heese maki'r can carry a 
mixed starter of these two organisms in any desired proportion. Such pro- 
portions can be regulated accurately enougli for all practical purposes by 
simply obsserving the taste and titratable acidity of the starter from day to 
day. It was found that when a typical mixed starter, consisting of approxi- 
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inatcly equal iium])ers uf rods. ;nul coeei, is prupci^cded wiili o jier <'eiit iu-- 
oeiilaliuDs and -'M) ]j«n!r inculwtioi! periods, it eon be diaiipvd in a fnnr day 
period In a mixture eontaiiihi<i' aboul rods to (ifudi ('oemis. By usioL'' 
liylibn- iiioeulalions and shorter inenljation pi'Hod.s Ihe same slarler in ihc 
same time, eaii bo made ('ssentialiy a piua^ mdturo eneei. Thi-^e prooednres 
Inn'e been ro[>eatod witli similar j-esnlts usirifji’ .sevca-al differoid strains of 
IS. Iltoruiuphihis. All (Miltmaes wore carried in the samo nn-nbalor at ;)7" B. 
riiotomiej-opa’aplis nf* stained iirc'purations of eacli starter have Irnm ]Tiro- 
])ared 111 show tho elianj-r in pro])urlimii oJ! orpunisms at the er.d of efu-li 
inenbatiuji jjoriod when the varions euHnral pi'uetieos were employed. 

AViseoiisin o])erators uhlaiji jniro eiilluj-e.s at w'eekly or bi-weokiy iiiter- 
vals from tlie Tnivorsity Dopavtmeiit of Baet('riolo^y. Tvlany of them inoeii- 
late eael) day’s starter diroidly fi-oiti th<‘,s(3 enitiires until a new supply is 
delivered. Work is now in progress wliieli sIioavs tlie longtli of time tJiat 
mixed and pure cultures oi the, sc* starter orgaiii.snis will remain viable and 
active when stored at temperatures of 4''-’ C., 20'" C., aiid 37° C. 

M19. Methods of Determining Chlorine in Milk and their Application 
in the Detection of Mastitis. (lEOimE P. Sakdeijs, Biiroaii of 
Dairy Industry, U. S, D. A. 

Direct titrations of chlorine in milk with silver nitrate and either potas- 
sium ehromate (iMolir’s melliod) or dicliloroflnoivscein iudii*ator yield 
results wliieli are so e}’ron{?(msly high and eri'atie timt the use of eiilier 
method is not considered justifiable. Digostioji ly boilijig sam])les in tlie 
presence of an i^xce.ss of silver nitr.ale togetlter with nitrie arid and ])otas- 
sium permanganate (opim (tarins metlmd), followed by titration witli jiotas" 
sinm tldocyanate in tin* jiresemM,* of ferric, alum indieatoi* t\’'ojhard titra- 
tion), yit‘lds <(uantitatively aeeurale re.siills. 

Tlie latter method has been so simplified, iiy eombining n-agcnis ami 
omitting digestion, that it is both accurate and easy. Tlie recommeuded 
procedure is as follows: 

Ten cubic centimeters of milk is mea.snred aeewateiy and to it is added 
a measured quantity of the 0.02fn N special silver iiii.rato solution describeti 
below, more than sufticieut !(» combine with all of the chlorine; ordinarily 
15 ec. is the amount used. The mixture is stirred slightly and almifi. 100 
ee. of water is then added; it i.s titrated immediately with a 0.0201 X (2.828 
grams in 1 liter) solution of potassium thiocyanate. Odie niiinber oi' ce. of 
silver nitrate solution minus the titration value, multiplied hy 0.01, etpials 
the percentage of chlorine. 

Special silver nitrate solution; Exactly 4.044 grams nf silver nitrate is 
dissolved in water; 200 ec. of concentrated nitric acid and 300 <;e. of a s^d■ 1 l- 
rated solution of ferric ammonium sulfate (alum) indicator are added and 
the mixture is cooled and made up to 1 liter. The solution is standardized 
against the thiocyanate solution before use. 
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A study of data obtained in periodic tests in quarter-iidder samples of 
milk fi'om 29 cows, beginning in most cases with first-calf heifers and eon- 
tiiiLiiiig' through inore than one lactation, shows that the determination of 
chlorine is one of the best of the several tests used for the detection of mas- 
titis. Milks with chlorine values above 0,15 per cent were in all eases mas- 
titis-positive; values between 0.12 and 0.15 indicated either suspected or 
definitely positive eases. Clinic'-al symptoms varied so widely in different 
quarters of the udder at the same milking that it was found very essential 
to te.st (}uarter samples rather than all t,he milk of a milking. After the 
cow’s recovery from mastitis, the chloriue value of the milk, like the yield 
of milk, usually failed to return to the normal level during the same or 
succeeding lactations. 


M20. Controlling the Fat Content of Swiss Cheese in Southern Wiscon- 
sin. Walter V. Price, University of Wisconsin. 

From July 193() to June 1997, four analysts measured the daily varia- 
tions in composition of milk, curd, whey and cheese and recorded observa- 
tions of the (piality of milk and cheese at each of four Swiss cheese factories. 
These data wore obtained from more than 3,800 kettles. The object of this 
w'ork was to ascertain the feasibility of controlling the fat 'content of Swuss 
cheese by analytical and standardizing methods. 

The factors responsible for variations in cheese composition are discussed 
in this report and the limits of accuracy of standardizing methods are indi- 
cated. It seems apparent from this study that, although the compo.sition of 
the kettle milk can be controlled, the unpredictable variations in cbecse 
composition make it impraetieal at present to fittem[)t to guarantee a mini- 
mum of 45 ])er cent fat in the dry matter of every wheel of Swiss cheese as 
long as present commercial grades are observed, 

M21. Sodium per Borate as a Corrosion Inhibitor for Washing Pow- 
ders. Lawrence L. Little, Meadow Gold Milk Plant, Oklahoma 
City. 

A study was made of the effect of varying amounts of sodium per borate 
in preventing the corrosion of tin and aluminum in five per cent solutions 
of sodium meta silicate, trisodinm phosphate, and sodium carbonate. 
Amounts of sodium per borate ranging from five to ten per cent were found 
to be effective in preventing the coriusion of both tin and aluminum in solu- 
tions of sodium meta silicate, while corresponding amounts had no effect in 
preventing the corrosion of tin and aluminum in five per cent solulions of 
trisodium phosphate or sodium carbonate. However, combinations of sodium 
meta silicate and sodium per borate were found to be effective in preventing 
corrosion of tin and aluminum in solutions of trisodium phosphate and 
sodium carbonate. 
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Trisodinm pliospliate is rendeiv'd i!on-(*orj‘osive to bolli iin and alnnuinnn 
by the addition of ten per eeiit scubmn per liurate, providinl ai least tw'enjy 
]K'r Pent sodinni rneta siiieate is inebided in the trisodinni idiosphale portion. 

Sodium carbonate is niado non-t;orrosiv{' t.o both tin am.i alnmiinim M’bcn 
five per {‘(Oit sodiiini per liorute is addt^d, [trovided tlin "odiuni curhiinale 
contains a mininmni of ten jan’ cent sodiinn nmta silicaba 

M22, Sterilization by Irradiation— A Possible New Tool for the Dairy 
, Industry. O. ¥. CIarrictt .and Tb.B. .A.rnolb, New Jersey Agri- 
eoiifnrai Exporimcnl Station. 

Recent devtdopnieni of lamps whose radiations Iiave high bactericidal 
power has led to practical applications of this princdple in certain fields of 
endeavor. The prasdicnl stio-iiization of the surfaces of meats and bakery 
goods has been ^,ne(‘essrnny ai-cfmijhislied. Insiallafinus in restaurants and 
at soda fountaisis for ili^ >,l<M-ir!/a!ion of drinking g!asvi.«s havt* hecn successful. 
A battery of these laniits instabful above a liospital operating table has re- 
sulted in a great decrease in post~o}terative infections. Tlie practical sterili- 
zation of the air of rooms is being stndied. 

To determine wbether this type of death-i'ay had a possible practical 
applieation in t.lie dairy industry' a. niimbtu- of preliminary exiierinienls at 
the NeAV Jersey Station Lave laam completed. Various 'nt'ensils and con- 
ta.iners sncli as large dii)]un‘s, pails, iee ci-eam eans, Ifi-gal. milk cans, and 
glass milk bottles were seeded Vv'itL haeleria and ilien {iXjsosed, to radialiou 
for various times of exposnr(;s. At the end of nibnilos the 2-qnarl dippers 
were compL'h'ly sterilized, llie straight-sided 5-gal. i<a> toasim cans slmwed 
9fhr f lest I’u-fi ion and tin? Rlgrai. milk cans showi'd t-tVl; destnieiion. 

Exposure of a see-ded spray vat pastenri/ei* and a coil val- pasltmrizer 
showed very good bact.ericidal aetion of Hie radiations. 

These preliminary results suggesl ilie pessibility of jn-aeiie.al applicmlion 
of this tyt»e (;f sierilization to the control of baeteriul gi‘<.(w1h in dairy uten- 
sils and equijimeiit. to the (-ontrol of outbreaks of tliennoj'jbile.s, ropy organ- 
isms, ('1{‘.. in dairy plants, to the stm'ilization of paiier and glass milk bottles, 
a,nd ]){‘rhaps as a help to tin* <'ontrol of disease in the dairy herd. 

M23. Kefir Buttermilk. Ij.otd A. Burney^ Burimn of Dairy Indnstvy, 
U. >S. D. A. 

A method has lieen. worked out for niakiug buttejunilk by the use of: kefir 
grains. The method for th.o most part consists of immersing kefir grains in 
milk near the surface for 24 tci 48 hours at' a teiuperat.ure of 65® to 70° F. by 
eni'losing thmn in a eheesecloth luig or liy* some other jiorons container. 

The advantages of this method of preiiaring bnttermiik are that the enl- 
tnre remains active indofiiritt'iy without much danger of containinatiou, veiy 
little equipment or toeluiirpie is required, and the product produced is iiighly 
fiavored. The flavor eau be varied at will by va,rying the temperature and 





Effect of the Cold Storage Temperature, Pasteurization Treat- 
ment, and Homogenization Pressure on the Properties of 
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time of incubation and tlie method of using the grains, Such variations in 
conditions can he so controlled as to give buttermilk of alcoholic, of mildly 
acid, or of highly acid taste. 


M24. The Present Status of the Development of Fiber from Casein, 
Earle 0. Wiiittier, Bureau of Dairy Industry, TJ. S. D. A. 

Casein fibcn* lias been produced in Italy on a rapidly increasing scale for 
the past 2 years and prtKluctiou is now beginning in other countries. Tbe 
.fiber reseiubJcs wool, but may be produced of widely differing diameters, 
lengths, and physical characteristics. The casein required must be made 
under carefully controlled conditions siKih as already prevail in a consider- 
able number of our domestic casein plants. One year’s production of milk 
an average cow (4,000 pounds) will furnisli enough casein for .100 pounds 
of casein fiber. 


M25. Whey Solids in Candy. Byron H. Webb, Bureau of Dairy Indus- 
try, U. S. D, A. 

On the basis of experimental work in which whey solids have been in- 
corporated in different types of candy, it appears probable that an important 
outlet for wliej’ solids can be developed in the candy industry. Two of the 
three chief solid constituents of whey, lactose and protein, have been shown 
to be of distinct value in certain candies. 'Whey protein is of value in. candy 
as an improver of bodj* and flavor. In some candies in wAich whipped sweet- 
ened condensed whey is used, the whey protein is an important factor in .foam 
production. Lactose in candy is essentially a su])stitute for sucrose and in 
such a role it pleasautiy decreases the sweetness of the ordiuajy c,unfectiou. 
The third whey solid, the salt, is of iessei* importance and evem limits the 
quani.ily of whey which may be used in certain candies, 

AVhey, chiefly in the form of sweet eiiod eomlensed whey, has proved espe- 
cially promising in the (IcveJopment of tentative formulas for caramels, fudge 
and toffee. Some progress lias been made in the utilization of wlupped 
sweetened condensed whey as a frappe for candy makers. Highly concen- 
trated sweetened condensed whey with the lactose properly crystallized has 
been used as a major constituent of fondant. The uscffulness of whey in 
fondant may he Jimitod to colored goods because of its gi'oonisli yel^o^Y cast 
and tendency to darken with age. 

It has been shown that whey solids can be used in candy, but to the candy 
manufacturer cost and convenience will be important factors entering aiiy 
decision to use whey. Sweetened condensed whey probably is the most con- 
venient economical and satisfactory form in which to process whey for the 
candy manufacturer. 
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Frozen Condensed Milk. Kaymond W. IJell. Bnrean of Dairy 
f Industry, Ie S. Department of ..Vgrleuiture. 

Conditions 'wliieli are optimnni For the ])r{'servati(jn of t!u‘ flavor of i‘roz!?n 
condensed milk of S ])er cent fat condml. may not la* mo, ■'if favoraWe for the 
body of tlie prodnet 

Best results wcu-e itbtaiiied wlien Ihe condt'nst'd milk was (1) stored at 
minus 7'' 0., (2) lieuti'd, to 7(1.;)'^’ C. and Imld s tnimilos. and ( M ) luaiiogmiized 
at 2, Odd 1o 0,000 pounds' piu'ssure ])(n‘ square iii>‘|i, 

M27. Consumer Preference as Related to the Analysis of Vanilla Ice 
Cream in Tennessee, dbios. B. Harrison,, H. D. .lliiiNpERSONVAND 
0. E. AVylie, lJuiversily of Tennessee. 

If!! Iht'vo any }*eiation.sJ]ip between tlie consumer pi'efrroncc for vanllia iee 
(ireani and tlie an;dy,sis of it ! .Does tin.* eonsiimm.* Yaiit the inch ice creaio. or 
is it jiiore imjtortant, for llm, flavor 1o lx* clean and the 1extni-e smooth? How 
tnmdj variation is be found iu Tennessee ice cream ? A project is hi prog- 
ress a,t tlie (udversity of Teiniessee t(f determin.e tlie relatiunsbip of corisumer 
pj'eference to ilie analysis !>f ie(‘ ereain. 

lee crearu plant .tnanagers all over tin* state expressed a willingness to 
e(i 0 ]>era 1 e by sending one-gallon samjdes of vanilla ic-e cream and their lab- 
oratory record (m fat, sei*nm solid**;, sugar, gelatin, and eggs upon reqitests 
made; by the secretary of t.Ue '.rennessee Dairy Products Association. ^ 
lieqisesls atv made .foi* tlie sajj!j»b*s to be seiir from six plants at one time. 
A pint saiii]de is taken From cacii gallon For aitalv'sis, wln<di, jiKdodiis Tlie. 
Alojonnier tests Fm* fai ami ,selid.s, tiu* pH test by Ha* Ik-ekiiiaii 
the a,eid lest. It was Fnniid tliot sj*; >ami.iles an* aljont all tliat tlav 
unprol'essiiJiiai judge ed” ie(* ci'i'ouj cares to pav. judguient (xi a! oiie tiiiie. . 

fSteoogiVfpliers. Exteij.-don .'.pOT li/'s'idmrs, E,x]»eria;eitf Hlatkm Work^^ 
professors, and sfealents are invited to expre-.s their jH*e!Vrenee on tlie six 
sanipdes. They are asked to place tlie sanqfie tliey like besi first arf 
sanqde tbey like least at Ibe bollom. 'Tlxm tlay are to piek t hec second best 
and Hjc next to the pooi‘(?st, d’iien only two samples retuaiu lo decide iipoii. 
Snelj pr(.'c.etlure makes tlj,i.*ir task less tx'jiifusing. Eacili lot is judged by fifty 
or more peo]de workiiig' iud(*peiUH*'i!l !y of oi)c a,n()tbor. 

A table will lx* presented showing the. results of this invostigutioh as Im 
fornmla, composition, awl eonsniuer preFereiU'e. I'he forms nsed in rcGord- 
ing the results and reporting to Hk; c.oo[>ei’a1ing companies will be show;ii. 

M28. The Use of Moving Pictures in Ice Cream Investigations. W. IL 
Heid, ay. S. Arbuckle and E. J. Drew,, Aliasouri Agricultural 
Exx)erinient Station.'^ 

Preliminary studies have been made in regard to the use of ordinary 
* Contribution from tho Department of Dairy Husbandry, Missouri Agr, E,sp. Sta., 
Journal Series ilSTo. .'105. 
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(;ol()]-fi and cilii'tmiatic fiJms taken witli inoving picture equipment showing tlie 
relation ol: variable mix compositions, effects of manufacturing procedure and 
subseipieiit treatment to wliieli ice creams may be subjected. 

This investigation has been limited to the application of moving pictures 
in studying the stability of ice creams. The ice creams and sherbets studied 
include those of common flavors, also fruit and nut ice creams. 

Tlie use of moving pictures permits acquisition of more complete detailed 
data than is obtainable when the usual procedure is followed. Availability 
of data so recorded emphasizes certain factors wMch may not otherwise be 
observed. 

The report of this investigation will be illustrated by the use of moving 
pictures showing the effectiveness of this procedure. 

M29. Application of the Phosphatase Test to Determine the EfEciency 
of Pasteurization of Ice Cream Mix. A. J. Hahn and Pyil. 
Tracy, University of Illinois. 

Preliminary results of a study being made at this station have shown that 
the phosphatase test can be successfully used with certain limitations to 
determine the efficiency of pasteurization of ice cream mix, 

Scharer’s test^ is being used for these determinations and a photoelectric 
procedure for determining color intensid^ 

Variations in temperature of pasteurization and in the holding period 
could he detected, while the use of raiv ingredients as compared to pasteurized 
ingi’edients before pasteurization bad no appreciable effect on the phosphatase 
content of the final pasteurized product. 

. Pure vanilla extracts added to the inix had no effect in the final results 
of the tost, while imitation and artificial vanilla extracts increased the phenol 
value. The use of vanillin and eoumarin crystals in ice cream mix, flavored 
to taste, produced #mking results. Cournarin increased the phenol value 
over ten time.s that of the control sample, while A^anillin produced a greenish 
tint which made it impossible to compare with the desired blue color. 

Six different kinds of fruit flavored extracts were added to the ice cream 
mix and were found in five out of six eases to increase to a small degree the 
phenol value. 

Three different kinds of cold pack fruits were added to the ice cream mix 
and in each case appreciably raised the phenol value of the test. 

Storing mix during the aging period of two days at 40° P. decreased to 
a very small degree the phenol value of the test in the undei’pastourizcd 
samples, but had no effect on the pa.steurized samples. No change in the 
phenol value was noticed after the ice cream had been drawn from the freezer 
as compared to the aged mix. Storage in liardeniiig room showed a slight 
decrease in phenol value for unclerpasteurized samples but no effect on 
pasteurized sample. 

1 JovENAL OP Daisy Science. Jan. 1938, p. 21, 
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M30. Influence of Certain Mix Components Upon the Rate at which 
Freezing Occurs in Ice Cream as Measured by the Diiatometer 
Method. 'W. C. Cole and J. II. ]>otjiavark, IhiiYiM’siiy of: C!a]i- 
, ■ 'fornia. .■■■■■■■■■■■ 

Dilatoiiietcr jueasunauejils were nuuie ou (lie vabi at wliiel.i freezing 


occiiiTcd ill, ice emiin tliat was mainiaini'd duriiju’ the ol)s<M’valioii at 


di'g'j'ces 0. biiiow llie IjTH'ziiig point oj“ the mix. I'ho' a given, comparison i1 
was n('{', cssary to adjust lln^ freezing lahrifs of Hi.* mixes lo the same value 
"h, O.OiV’ 0, 'Tliis was dom? by a,d(ling sodium <'h!oride in the propm’ amounts 
to those mixes wiiose original .freezing points wei'e above the jo\v(>si. freezing 
l^oiiit A’a.lue in a ghnn scries of sa,nii:des. 

On tile basis <if ibis lueihod the r<‘lativ(‘ effectiveness of fat and niilk- 
solids-iiot-fat in retarding the rate at Avith'li frtjcziiig (;e,curred in ice cream 
was evahiated. It was found Ibat the jiiilk-S!.t[ids-not”fat vere mure (‘ifecthm 
than fat in retarding ibe j'ate of freezing. 

AYlion rliese results were eoiajiared witli the lestnre ol; ice ('ream inad(.‘ 
fi’oin. the same mixes, the snwuthm'ss of the iee eream was improved to a 
gi-eater extiuit by the millv-soiids-noi-fut than liy the fat, provkh'd i(‘e crystal 
size was used as the basis of deter.mining sinootlme.ss. AlthungJi d<'-viations 
from, this occiinvd wlieii. the organoiejiiu' iesi was imed as 1h(‘ basis of evalu- 
ating sinootlmess, the results from the two m(,'1hods vere geiim-anv in u’oud 


agreeimmt. 


M31. A Study of Quality Variations in Summer and Winter Made 
Chee.se, J, (h i\rAi;<g: \ rdt. Ntwv York .Agricidliira! Ex])(‘ri- 
immt Siation. 

Iaav (pialiiy in winno' mad(? elieddar cluM'ses eansi>s ninn'Toirs .faelories 
to operate at a loss during lh<; wilder ]>erj(»d. Tiie indmdry rf’gards lliis as 
one of its main pixjhjtmis, 

111 Xew Yorkj Wisconsin and Ihe (diei'sc* seel ions of Canada ihv so-called 
winter cheese pm’iud t'Xtends fi'om November 151 h 1o Alay 21st. Tlicse dates 
may vary slightly with season. Data weri' oollected .in an (jrgauized luuiiner 
regarding thf^ qnalily of summer and winter made ehcesf’.s fnnn the above 
mentioned sections. Exjim’imental chi-escs were als(j made to study those 
variations. Tlio worJv tints far ha.s revealed the desirability of fwpressing 
the degree of cheese flavor with the nninerical score in c'ompuring cina^ses. 
The results obtained with the eomnunvial and experinie.utal e.hetcses indicate 
that the development of clieese flavor in summer made cheeses is nnic.h faster 
than in those made during tlie winter period. Tlie numerical scores do not 
follow a comparable trend. 

Cheeses made during both seas<:,)ris were cured at temperatures derived 
from a cross index plan so tliat winter made cheeses were cured under summer 
conditions and vice versa. Tlie cross index system supplied information on 


k 
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curing tenixieratiires beyond those normally encountered during the tTYO sea- 
sons. These data arc interesting and supply clues for curing' procedures. 
They do not explain the variations obtained in winter and summer made 
cheeses. Jt is jilanned to cross index the tenpieratnres at which milk is stored 
so tliat milk ])rodneed during both seasons will be subjected to comparable 
conditions. Increasing the calcium content of the milk increased the rate of 
brc'alvdown in tcxliire of cheeses made during hoih seasons. 


M32. Starters Used in Wisconsin Brick Cheese Factories. "WiLiiARD Ij. 

Langhaus, Paul E. Ellikee, ITnivei’sity of 'Wisconsin. 

Ill 1930 a survey of forty Brick cheese factories in W^isconsin revealed 
that a wide variety of starters were used to develop acid during the manufac- 
turing process. A few operators carried starter cultures. Most of them, 
however, were using natural starters of various types. Troubles with starters 
and defective cheese were most commonly observed during the mouths of July 
and August, l^rom the forty factories, observed in 1936, twelve were selected 
iu August, 1937, for a more careful study, the results of wliieli are reported 
here. 

One day w'as spent at each of the twelve factories. Samples of starter, 
mixed milk delivered by each patron, and a composite sample of all milk de- 
livered oil that day were taken at each factojy, iced and brought to the lab- 
oratory for analysis. 

The approximate numbers and the dominant types of organisms in starter 
and milk were determined by means of a series of dilutions in litmus milk, 
followed by incubation at 20°, 37°, and 48° C., by means of Burri slopes and 
by microscopic examinatiou. A week after the observations wore made in 
each factoiy, a samxile of cheese was obtained to determine the (juality of: tlie 
finished product. 

Large numbers of thermodurie types of acid-prodneing organisms were 
found iu the starters. Yeast, gas-formiijg organisms of tli(> Esehcriebia- 
Aerobacter group, as well as other undesirable' types w'ore coramoniy present, 
sometimes in large mniihers. 

There was a rather close correlation between the quality of the starter, as 
determined by the types of organisms presfmt, and the quality of the cheese 
obtained from the factory. "When starters of good quality were used in milk 
of inferior quality the ehance.s of producing a superior typos of cheese seemed 
to be greatly improved. The results of this study indicate that better cul- 
tures and improved methods of .propagating starter are badly needed in 
Wisconsin Brick cheese factories. 


Methods Which Help to Retain Fat in American Cheddar Cheese 
at High Temperatures. Harry L, W^ilson, Bureau of Dairy 
Industry, U. S. D. A. ■ 
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A njHtliod has hot'ii for luainil'ac'! uith.'t AtuPi'ieaii CliMdar 

cliPi'sp so Lhat tlu' i‘af' will not It'ak out wlsr-n i-liorst* is In’hl rd rdaiivolT 
}ii<j:'h h'in]s(‘ratiii*i's. Tho t'osisids oT sp]>;n'a1iji;.*,' tin* i-roaiu rpoia Ihc 

■jniik hy adjnsliiiy thf* (-j'i'aiii scrow oi‘ lln* soparalnr so as 1f» pi-fulm-f* cn'ajd 
litivuiy a Fa1 ol'-li) pcs* t'opl, heal iny ilio vi*so’ilinij I'l'caiii t'> IVdUi lOO ' 

lo .]4-2'^' F. and liouiopyiiizinp it a! tVoui A(H) io pounds' prf'ssnro ])or 

Sipiarc* iia*h. 11' ilio ('ream is noj iirah'd Id 1 jl! ' F. Iji’Tori* 11 is ijomDyfnizfd, 
i1. is h!*ah‘il in 1 12 ' iiiinu'diafoly al'lnr hoiiiDL-j-uizal inn, lit Id 2,(! minnlns, and 
siandardiznd lo lln* j'al pontnid di*si]*cd I'ltr jiiakiiiy nljffNo with pa^tourizod 
.skiiiunod milk. Or lln* liomo^'rni/j'd rmaiii ran b** Klandardizcd Avith raw 
skiinmrd milk and lln* inixlnrr pa.sirurizrd immrdiair’Jy by hratiiij*: to 142* 
and Jiolding' dl) minnlrs. 

Prom lliis point on it is norrssary to modify lln* mannrartnring molbocl 
sligldly. Ida* fiiiislicd jn-oduc-t will liavr all lln* rliarai'trri.siics of a normal 
Ainoj’irnn Choildar ohoesc*, except that lliei-e will be no oiling oft nor leakage 
of fat when it is exposed to tem}>ei*a1ures as high as F. 

M34. X-Kay Diffraction Analysis of White Specks in Cheddar Cheese. 

S. L. Tr,n."KEY, 11. A. iRur.iiE, Axn (4. L. OnAriK. University of 
Illinois. ■ ' ■■ ■ ■ ' ■ ■ 

Babeork, Tvussi'lk A^iviaii and Baer in lh(l2 deseribed tin* conditions favor- 
ing the fmanalion of white s]>eL'ks during the rpoening of elrnddar chcf’se. 
V'ai Siyke ami l-'*iil>iow in IIHO ehsirnod liiat llio wiTite sjtee.ks were calcdinra 
soaps formed as a resnli of the eomhiiiation of fat ly acids liheralcil ]n- bac- 
teria acting only at low lemin'rainrcs, 

.'By x-rays analysis it lias Ixs'n shown lhal lit** while s]iecks isolated frma 
tvell ripein*d ehoddar c.ln'i'se have the same crystal slvuctun* sfiaeings as 
calcinni lactate. A few of the ‘bU' spaeings are listed : 


spacings 

11 A ng.“itTom nil its 

‘■p-pj ?;pfn‘higs 

iii Airy>‘iTuni 

: wMt( 

sjiueL's 

slitridard t 

filf'inin Inelnn. 

ch 

n.nrio 

fh „ 

. , „ 'n.-SiiO 

cb 

9.845 

<1 

O.SIfl 

(b 

4,427 

. .. . 

4.400 

tb 

.. .. 3.007 

lb 

.3, .580 

(\, . . . 

3.2S0 

(b . . 

3.200 

fl(i 

3.080 

cb 

.3.080 


Since the ^Si” spacings are specitic for tin* varions substances, the white 
specks in eheddar elu'cse are apparently^’ er.ystais or deposits of calcium 
lactate. 

MSS. Studies on the Ripening of Blue Cheese. C. B. Lane and B. AV. 
liAAiMicn, Iowa Agrienltiiral Experiment Station. 

Com])a,risnns of cheese made from homogeiiizied fni.stetirized milk and 
from homogenized raw milk have been continued. Pasteurization of the 
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milk sliould control certain defects sometimes present in cheese ma'H^ from 
raw milk, especially during periods when the milk is of relatively poor 
cpiality. Cheese made from homogenked pasteurized milk did not show 
ex.t(insive fat hydrolysis of the odor of methyl-n-amyl ketone until after con- 
spicuous growtl) of the mold, whereas cheese made from homogenized raw 
milk dev('lop('d definite fatty acid and ketone flavors very early. Approxi- 
mately () inontlis of ripening w-ere necessary before the cheese made from 
homogenized pasteurized milk developed a satisfactory blue cheese flavor; 
while only about 3 months wure required W’ith cheese made from homoge- 
nized raw milk. 

The addition of a small amount of salt (2 per cent of the estimated 
•weight of curd) to the curd, immediately before hooping, appeared to he a 
desirable procedure in the manufacture of blue cheese from homogenized 
milk. Cbeese made from salted curd usually developed a more rapid and 
extensive mold growth than cheese made from unsalted curd, presumably 
due to the comparatively open texture, and the color was commonly less 
yellow. 

Cheese made from milk produced by cows feeding on a ration high in 
cracked soybeans w^as regularly less colored than cbeese made from ordinary 
milk. No definite difference in the flavor of the two types of cheese w'as 
apparent. . 

Loaf cheese, weighing about 5 pounds each, were made in special forms. 
The cheese ripened normally and the quality compared favorably wdth that 
of normal shaped cheese. The loaf cheese appears to be more practical than 
the usual cheese for retail stores where small slices are cut from a cheese. 


M36. Studies on the Vitamin AL Content of Cheese. I. L. Hathaway 
AND H. P. Davis, University of Nebraska. 

The vitamin A eontent of tw’eiity-two kinds of cheeses was studied by 
feeding these clieeses to rats wliosc body stores of vitamin A had been ex- 
hausted by being fed a vitamin A deficient diet. Twelve experiments -were 
made in which apj'»roximately eleven hundred rats were used. From the 
data obtained it was evident that all cheeses do not have the same vitamin 
A value. Certain kinds appear to he good sources of this vitamin W'liilo 
other kinds are only fair to poor sources. 


M37. Plant Experience -with Sonic Soft Curd Milk. Leslie A. Cham- 
bers, Eldridge Reeves Johnson Foundation and University of 
Pennsylvania. 

Homogenization of milk with the 360 cycle sonic oscillator has been 
studied under operating conditions in a few plants over periods of time 
ranging from three weeks to about one year. The data show tliat a unit 
handling milk at 250 gallons per hour with a power consumption of 4 kilo- 
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watts will reduce the fat particle size sufficiently to eradicate creaming. 
Simultaneously, there is a reduction of at least 50 per cent in curd tension 
wdtli a final value never greater than 30 grams. Fnidhxnunore, tliere is a 
reduction of 50 per cent or more in the residual bacterial count after pas- 
teurization and an improvement in both body and apparent flavor of tlie 
■product. 

Sonic hoiiiogenization lias liem compared directly Avitli both high, and 
low pressurc3 methods. It has been found that both the sonic apparatus and 
low pressure honingenizers ]»(‘rmi1 recovery of a much larger proportion of 
fat from returned milk than is tlie ease when pressiire.s above 2000 loounds 
are employed. 

It slinuld be emphasized that the terms “homogenized milk” and “soft 
curd milk” are not synonymons, since it is possible to obliterate creaming 
without having much effect on the enivl tension. Many liomogenized milks 
now marketed should not he called “soft curd.” 

The leucocytic sediment normally found in milks homogenized under 
conditions which j^roduce the soft curd quality does uot apiu'ar in hotlles 
of sonized milk. This is possibly due to the fact that sonic cavitaliou eom- 
Xdetely dismtegrates the white cells. 

There is evidence that the phosphatase te.st is net valid when applied io 
homogenized milks since the processing apparently inacli^R^tes tlie enzyme 
•wholly or in part. 

M38, The Digestibility of Natural and Processed Soft-Curd Milks. C. 

0. Flora and F. J. Doan, Pennsylvania Slate College. 

The digestibility of natural hard-enrd and sol'1-ciird milk as well as that 
of soft-curd milk produced by boiling, 'by homogenization, by base ('xchauge 
treatment, by enzymatic digestion, etc., has hoim determined, using iin in 
infra method developed by tlie aiithors but has(‘(l on that of Doan and 
Welch. This method gives an indication of tlie rale of ]n;|,ilJc breakdown 
(stomach emptying) and also of tryptie, digestion wliieli follows. The re- 
sults obtairu'd in vifro have been checked by feeding rats, kept fur a period 
witliout food, and noting tlie j^rogress of dig(!sHon by ])(tst-mor1 mu examina- 
tion of the digestive timet. 

Brieily, the in vitro methoil consists in coagulating milk in small tlasks. 
treating the eoagulnm with a digestion mixlure of HOI and pepsin, agitating 
it mildly in an incubator at 37“ 0. and examining replicate flasks at definite 
intervals. Tiie pll is adjusted periodically, beginning wiili approximately 
pll G.O and lowering to about pif 3.5 at the end of 21 hours. Peptic diges- 
tion is measured by making nitrogen determinations on the material from 
the fia.sks wdiicli passes through a 12-mesh screen, at hourly intm-vals. At 
the start of the fourth hour the contents of the flasks are adjusted to about 
pH 7.0 with NaOH and trypsin is added. Tlie pll is raised to about 8.1 
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n,1;. 1lic end of tlio fourth hour and tryptic digestion is noted by making nitro- 
gen. dett‘rj,iiii}olio3,is on tri-clilor-acetie acid filtrates at hourly intervals. In 
SO11J.0 eases sodium tungstate filtrates have been used in an efl'ort to detcu'- 
mine the de-grec of proldn degradation. 

rrolim inary r-esults indiv'.ate that natural soft-curd milk digests eon- 
,sid<‘rably faster than natural Isard-enrd milk in both peptic and tryptic 
digestion, .foiling milk retards the action of pepsin on the prottnn bnt the 
inecliani-sin of physical breakdown in tlie stomach is more rapid and com- 
plete, so that by the method used, more raj)id pe]iLi('. digestion is indicated. 
Tiypsin action is accelerated by the ])oiJing of milk and total digestion at 
G iiours is noticeably in advance of the unboiled milk. 

The data covering otlier types of soft-curd milk are not sufficient to 
warrant conclusions at the time this abstract is being written but will be 
available for interpretation at the meetings. 

M39. The Relationship Between Curd Tension and Curd Size. Leslie 
A. Chambers and Irving J. IYolaian, Eldridge Reeves Johnson 
Foundation and University of Pennsylvania. 

Apparatus has been developed for studying in vitro curd formation 
under controlled conditions approximating tliose in normal and patliological 
human stoinaclis. "With the new technique it is possible to measure the 
total curd surface presented for gastric digestion a.nd ilius to evaluate mea- 
surements of curd tension as indices of digestibility. 

When curd surl'ac*' areas ai'(> compared with the usual curd tenrdoiis 
there is general agreement with the tlu'ory that curd tension is an index of 
the rate of gastric clearance, bnt tluTc are exceptions to this rule in the e.as(?s 
of milks subjected to di-astic additions or subtratdions. Tims, diluted milk 
witile low('.red in curd tmision, gives about the same surface number as tlie 
undiluted base. 

We have examined scn’eral Imndred samples including most of the avail- 
able types of ciu'titied, raw. jaisteurizod, lioniogeuized, sonized, enzyme 
treated, base excliange processed, condensed, evajiorated, and dried milks 
as well as a wide variefy of inoditications used in the feeding of infants. 
The data permit a preliminary evaluation of the curd-forming properties, 
free fi’om any limitations of tiie curd tension test. 

M40. Artificial Gastric Digestion of Milk. Maurice E. Hull, 1\I. & R. 
Dietetic Laboratories, Inc., Columbus, Ohio. 

Since the developnicnt and use of the Hill test for determining curd ten- 
sion of milk tliere has been an extensi\'e use of this imdhod by the dairy 
industry. It has caused an advance in tlic knowledge of how milks behave 
in the animal stomach. Milks of low curd tension have been shown to be 
beneficial in Imiiian digestion. However, it has been difficult to measure 
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digoslioH. Ill ol'flor to .siu'd some Jifflit on ^ustrie digoslioii of ijiilks Hit' 
initlioi' lias (]eYelop<H'i au iirtifKo'al molliod o.l' slndyiiiijf lliis fniietion of ilio 
stomaeli. 

The metliud v.’as desig'iied for the rormation u! the eurd at iho oiitiimnii 
reaelioii for tb(i [irodiud ion ul,' an eimnne enrd followod liy elian^jfiu.U' iitis 
re-iietii'.n 1o one for ujitimniu [lepsin di'j^'pslion, (lenlle agilalion was main- 
iaiiied ihrou^dioiir Iho itndhod. 'I’lio do^'Toe of diyoslioii }>oini^ nioaMirc'd by 
a protr-iii determiiialioii of Iho iilb'md di^’osj ion mixinro. 


(liilXMKAL SESSION, 'WOOSTER 


3. The Inter-Relationship of Production and Manufacturing Research 
in the Development of the Dairy Industry. Ernest Tj. xivniONY, 
Dean of Agrieulluro, Michigan Slate College. 

The dairy industry is the wonder child of Aiiierican Agriculture. Less 
tlian a century ago it \vas unknown, uiilionored, and rallier ^le^pised as an 
occupation or activity, — prineipally limited 1o Avoiuen, tlie kitchen, and the 
backyard. From this humble and insign iticaut start, it lias -steadily and with 
increasing inoinenlum come from beliind to be the present day leader of the 
sevei’al important jihases of American Agriculture. 

ddiis phenominal advancement or change lias been largely the result of 
the consistent application of the sciences to its problems. It is no idle boast 
to say that no other phase of agrienlture has been so completely intlncneed 
and guided by scientific pi’iiiciples as ha,s llie dairy industry. These prin- 
ciples have been aduplod and ap])iied lliroiigh the medium of reseai-cli. 'fliis 
research lias not been the development in llie prodiu-tioii field or Ihe maniifac.- 
tnring field alone hut fori iinalely has bemi advaiici^d in boih lieids 1h rough 
close, coordination, Tliis <‘!ose cooialinatioii or intcM’-rebdionshi]! has made 
possible a united front on the ]>ro}!](nns of t,iie imlnstry. I'lie researe.li work 
on vitamin iutrodiiction lln‘<nig]i jiroduct ion methods and its reUmtion 
through jiroeessing and dislrilmting procedure; the studies in (jiiaiity incor- 
poration in production and its value in manufacturing practices; the re- 
searches in consumer demand and market limitations and tlic adjustment in 
pi’oduetioii methods to satisfy the i)roblem are only a f».*w ty-plcal examples 
of the close uiter-relatioiisliip wdiieli has been so important in the dab’y 
development of the last half a century. 


PAPERS READ BY TITTiE 


1. The Relation of Milking Machines to the Incidence of Mastitis. Ed- 
ward B, Meigs, Henry T, Converse, Division of Nutrition and 
Physiology, and Lloyd A, Burkev, Morrison Rogosa, and George 
P. Sanders, IRireau of Dairy Industry, IJ. S, Department of Agri- 
culture. 
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The liitrofliiction of machine milking in a herd of cows maintained for 
nutrition work hr llio V. S. Department of Agriculture was followed hjr a 
severe oiithreak of mastitis. During the outbreak and after it had subsided, 
tin? ('lilorides and Ihe nnmliei-s of leucocytes and bacteria were determined in 
nuni(‘rons samples of niillc wliiie tin* cows were. on. various .modilications of 
maehinci milking and on liand milking. 

Tin; modifications of machine milking chiefly studied were “severe 
machine milking/’ in which the vacuum used was high, the machines were 
left work'irig on the, udders for rather long periods, and the cows were stripped 
by massaging tin* nddcrs while the inacliines were still working on them ; and 
“mild matdiine milking,” in which the vacuum and periods of milking were 
lessened and the cows were stripped by hand. Some of the cows milked by 
all methoils had had previous cases of mastitis, and some had not. 

In the inillv of the cows milked by hand, the chlorides and the numbers of 
lencoeyles and bacteria have remained at low levels and the milk yields have 
bc('n Jiormal in almu.st all instam'cs, whether or not the cows had had previous 
eases of mastitis. For the cows subjected to severe maehiue milking, the 
results have been vaiaable ; but, in almost all instances, high leucocyte (mnnts 
have appeared in tlie course of a few da.ys or a few weeks, wlu'ch usually were 
not accojiipanied imnn'diately by increased bac'tcrial counts. Aftei' a further 
variable interval of several days or weeks, large numbers of l)act(!ria liave 
a]3peared in the milk in tin; majority of instances, acconipanie<l by a groat 
increase in chloride content, rapid roduifliou in milk yield, and other signs of 
acute maslifis. A <'hauge to hand milking was uniformly followed by a rapid 
reduction in leiK'ocyles and chlorides, and, in the next laefatiou period, by a 
mnik(*d n'ceu'ery in milk yield and by a return of tin; milk to noiunal in prac- 
tically all rt*s]>ects. Mild machine inilking has uot resrdted so fa,r in a)iy 
severe cases c>i‘ mastitis, Hiough fhe h*n(*ocyt('S, and somefim<;s the cldoricles, 
Iiave f(*nded to bo defniit(.*!y liigher than in the case of hand milking. 

TJie lenJency of inu(*liine milking ht ])rodn('e high leucocyte counts and 
increased chloride content without aceompain’ing higii bacterial counts, and 
tlie tcnden('y of hand milking to ju'odm'c op])osite effects, constitute strong 
evidence for tlie view that machine milking may sometimes have a mechan- 
ically injurious effect on Ihe secretory membranes of Uie udder. The fre- 
pucncy with wliicii these syinploms of injin-y Ijave been .followed, by acute 
mastitis in the. case of severe machine milking indicates tliat the injury, if 
carried .far enough, 3’end(*r,s the udder tissues a better medium for bacterial 
gi'owdh. 

It should be emphasised that only one type of milking iiiachine has been 
studied so far*, and that no severe cases of mastitis IiaN'e followed its use, 
except under the conditions of “severe machine milking” or conditions ap- 
proaching tliereto. The results slioiild by no means be taken to prove tliat 
machine milking in general will be accompanied by a greater incidence of 
mastitis. 
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2. Sudan Grass Hay vs. Clover Hay for Dairy Cows. J’3. WyeiI': axis 

S. .\. lliXTox, IJriiversijy of 'rtMiiiessec. 

Years oi: {lrou;i’li1 ['nHjiieully j’pFjniri^ tin* use oC emei’iy'oin'y ei‘(»ps In jVrd- 
iiifs’ dairy iierds. Siidaii j^i'uss is sMcli u sln.ee ili iiiay be io'dwfi iafi^ in 
Hie siuiuiier, Ti; makes a ra|)i{i yrowtli and g'real lonnfi,u'e. Tl, is itL’ vaiin*, 
Ijicrefoi-e. 1o oblain in ioi-mai ion on its ri'ediiiy; value evmi for a slmrl, tiim*. 

Dni’iny,- llie wiiib'r oi‘ lllMd -HT an exjieriuient t.o delei’uiirie tbe value of 
Siidau jArass hay Tor dairy rows was si'l up al. Ihe Dniversiiy of 'renuessece 
d^vo p'roups of flf'rsc'y ciavs, four rows in eaeli yrmip, wei‘e used. ( lronj> 1 was 
f('d a ration ol; ya-ain, silage, and Sudan yrass liay, Eae.li (mav receivial 20 
jionnds of silaye daily, (.{rain wa.s fed eaidi eow at the J'ale of ojie pound of 
eoneeiil rates to tlu'ee ]>ouuds of milk produeed. Each grouj) was .fed all the 
iiay (bat they would eat. Accurate weiiiiits of tiie amounts of feed, fed and 
refused was kept and recorded ilaily. At Ihe end of .forty-live days tlic kind 
of liay that each grou]) was fetl wais reversed, f{ron]> .1 reeeiviiio' Sudan grass 
hay and (Iroup II receiving c.lover liay. iMilk weights were ko])! and the milk 
w'as tested one day eacdi week foi- hutterfat. The cow’s were weighed, one day 
each wxek and weights recorded. On the basis of this slioJd time experiment, 
Sudan grass hay was Avortli approximately five-sixths as niuch as elover hay 
as a feed for dairy cows. The eow.s in both groups inaiTitained normal body 
weight dining the experinumt. The coavs avoi'c neve]* off iced and kept in 
good physical condition. All of the cows bred and calved noj’mally. 

3. The Extraction and Assay of the Hormones of Cattle and Sheep 

Pituitaries. A. J, BnuoxiAX a.ni> 0, W. Tuknef:, r,iijversity of 

Missouri.® 

It has been shuAvn that the milk yield of dairy caHie I'an Im inerofised hy 
the injection of certain auterim* pil nitary extracts. Since it. is assumed tliat 
the homnoiies of the pituitary directly (lactogenic) and indireclly (thyro- 
t]*opie, paratliyi’oli'opic, adrenotimpic, carbohydrate, fat and protein inGtidio- 
iism) iufinenee lactation, eousiderabie, attention lias becji given to the: ehem- 
ical extraction, separation, purification and biological assay of those factors. 
In order to investigate the relatioj] of the several bomnones to Jactation, it is 
desh*able to have available assayed ]>ltnit!u*y extracts. 

All of the lionnones mentiojied Inive not been separat.ed nor have assay 
methods been developed. However, assaj’ leclmifjues for the lactogenic, 
thyrotro])ic, carbohydrate metabolism aiid gona<Ioti‘of>ic hormones Imve been 
developed and the units defined, l^or assay of the lactogeide hormone the 
common pigeon is used ; foi* the thyrotropic and (iarbjdiydi'ate metabolism the 
iininatm-e male guinea pig. Since the g(niadotrof)ie hormone is considered as 

* Cmitfibiition from the Department of Dairy Husbandry, Missouri Agr. Exp. Sta., 
Journal Seriejs Xo. 561. Aided in ])art by a grant from the Coinniittee on Itescarch in 
Endocrinology of the National Ecseareh- Council. 
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a ('.oiilaminant as far as lactation is concerned, its prcseiK'.e must be deter- 
mined. For this test animal the day old chick is used. 

The anterior lobe of both sheex> aud cattle iiituitaries liave been used 
as a source of tlie hormones. The anterior lobes are "round, dried with 
acetone and assayed for the lactogenic, tliyrotropic, carbohydrate metabolism, 
and "onadotropic content. Approximately 85-90 per cent of the. inert mate- 
rial. is then removed by extraction witii alcohol at pH 9-10. This extract 
referj-ed to as Ihe iniUal, is again earefulby assay ( h 1. The lactogenic liornioiie 
(I) is then separated from the thyrotrojiie, carbohydrah^ metaboiis.m and 
gonatropic hormoneiS (II). It (1) is then fnrtlier purified and ipion assay 
has been shown to be relatively free of other hormones. The fraction eon- 
taining the thyrotvox>ie, carbohydrate metabolism, and gonadotropic (11) is 
then assayed. Further attemiits arc being made to separate this fraction. 
The lactogenic (I) xiotency has been iiier('asod from 500 to 6000 units per 
gram. The fraction containing the Ihyrolropic, curboliydrate metabolism 
and gonadotropic (II) has been increased as follows: thyrotroxiie, 50 to 4000 
units per gram; carbohydrate metabolism 20 to C60 units per gram; and 
the gonadotropic from 250 to 10,000 units per gram. 


4. Relation o£ Lactic Acid and Glucose of the Blood and Glycogen in 
the Mammary Gland to Milk Secretion. AY. E. Pftekse.n, J. C. 
SuAw, University of Minnesota. 

It has ])eeii .sliown recently that the active mammary gland romovt's both 
lactic acid and glucose from the blood. From lids it was postulated that 
ghifose and lactic acid are used by the mammary glafid for llie synthesis of 
lactosf!, ''riiis hypothesis was proven to be correct by Th.*1(‘rs()n and f8haiv 
wlio siiec.ecded in syntliesizing lactose m vilro .from glucose plus lactic acid, 
and mammary gland tissue. Lack of a d(‘fiuiic rolaiionshi]) between llu* 
amounts of glucose and lactic acid removed by The mammary gland from 
time to time suggest some other mechanism is involved in the ])rocess of 
lactose synthesis. 

Tlu'se variations could be accounted for by a storage of carbohydrate in 
the gland. Analysis of both lactating and non-lactating glands Kshowecl an 
average of 0.2 per cent of glycogen on the basis of the total weight of the 
gland. The glycogen, temporarily stored ,iii the gland, is therefore probably 
linilt up from the blood carbohydrate when large amounts are taken ont by 
the gland and becomes a source of the lactose x>reeursors when small amoimts 
of carbohydrate are taken out of the blood. 


The Carotene Requirement of Dairy Calves. Fuel B. AYard, S. I. 
Bechdel, and N, B. Gi7EriR.\KT, Departments of Dairy Hus- 
bandry and Agricultural and Biological Chemistry, Pennsylvania 
• State College. 
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III an effort to delerniine Hu; earidmf' i.’e(.jnireai.r]it. (ff ^;vo\viiia' calves, 
Iwenly', seven niiiitials (20 Ilolsleins aad 7 nuei'UPfys) liavo hci-ii fcfi vijrying 
aainiints of caroleiie froju llte rollowijiy .'sonre!'.-?: Airall'a. liay, limotliy liay, 
corn silayt'. aJialfa Hi]ap;e, yellow (.aa’u, aisd a cfiiniiiereial carotene piv|)ara1i(ni 
(Puratene). The carotene cunhoil' ol! the dilTeroiit nialerlaU was tlei.ernniie<| 
hy t'h(* Struve uuuliiication of tie* (Jnilljert uieihotl.'- Wiu'u airalfa hay <.>r 
ihiraleiu* t<au‘(il,enc in eotinnsfMsi oil) -wiis used as the stmive of carntesK*, 12 
to 14 laieroyraijjs oF eMr<)tene per pound hod.', \vei*..dd ])er (!ay vnis sutTicic]!! 
to prevent 1h(' Kyniptouis of,' vutaudii A iicticienew. T’iic>e residis a<;'re(' vc-ry 
vveii with those rs'jjortts] hy liart, ajid (hiilhert. AVIu-u timothy hay or eoiui 
silage was given as tlu* sonree of earotem* tlie retjuirtunenls were iihout 
higher than the values luentioiied ahove. The results to date with alhilfa. 
molasses silags^ indicate* that the repiiir«.un<'nt may he eveij greater tlnui this 
lattfu* vaha*. The differences noted ahove ai'c* ]>rohahly due to the fftet that 
with some materials the metiiod ot' earoteme esiimulioii is eomiffiealed hy the 
pres<mce of carotenoids other than beta carotene. 

Incrcfised gj'owth or improved well being in Ilolste]!! t.“aiv(‘S did fiot result 
when the efiroh*ne was supplied ahnvi* 20 to 00 mierograms per day j)!*!’ poiuul 
body weight. The results t(.i date indicate that niinimnni requirements of 
carol enc for (Tuernsey ealvt'S are not apprcwiahly higticr than, for Holstein 
calves. TliO Chu'rnseys. however, appetir to iiuirc, subjetd trs inlcsiiual and 
respiratenw disorders at' .h)W earotcre* intalccs. I'he g, neral 3‘f.‘'Ulis of tlie 
experiment iudieah* that e.alve'S have, a slightly higher i-f'qnire.niiOit for <';jro- 
t('ne in winter as conijrn'efl v, ith the snmrof'r nioidhs, Work ’icitii o!d<*r 
animals indis-ales that iioii'crs, oik' to two years of ngi*. uiil probalfiy show 
lit.th* or no e.arotejti- dcfleiem'y iii the* wiidej' iuontlr, if tlap- have ix-eu f)U good 
pasture (hiring Hh* pri.-vious snmmcr, 

6. Revised United States Standards for Quality of Creamery Butter. 

rvov C, Potts, Prineijiol :\Iark*.'ting; Specialist. Unitivl Slaft'S 
Hina'jiu of Agricidtural Ecomtmies. 

The Revised Tentative Huited State.'. Standards .for Quality of Creamery 
Butter h<.*camc effective A])rii 1. l!*oS by ap])r('val oi! .Dr. A. (d. Bla«:'k, Chiiff 
of the Bureau of TtgrieulturaJ Economics. 

- By the old standards Ihe five f;i(*tors, flavor, body, color, salt, atid pack- 
age, wore eiich given, an ar'illuneru.’al rating and th.e tot;il of th,r)se ratings 
became the final score. Under the* '.R(*vised Siisndards the factor of pnekage 
is eliminaied from consideration (.‘utindy. The factors of fiavor. body, color, 
and salt are each rated entirely iiuh'peiident of the other, and the final score 
is differmined by the applicalioji of a rule and a sc.'lsednle for defeet s in body, 
color, aimPor salt which are permitted in butter of a partifuilar flavor rating 
and do not require the final score to he below the rating given to flavor, 

* PcninsKioH obtained from Oscar TT. Struve, Clicniist, Eufitern States Feed Jlills, 
Buffalo, New York, to use tbo metiiod in this study. 
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Tlie offiL-inl Ujillecl States score of individual sample of creamery butter 
mulor tile Iioviseil Standards is determined by the following general rule: 
“'The (hlieial United »States score of an individual sample of creamery butter 
shall he determined by deducting from the flavor rating of the sample the 
amount that the total ratings of the defects in body, color, and salt is in 
excess of the ratings for defects perraittial in these factors for biittei* of the 
particular flavor rating, the official United States score to he exporssed as a 
whole mimber by lowering any half score to the next lower rulJ score.” 

T(» in-operly apply tlie Revised Standards, a grader must know tlie rating 
established for (‘ach identified flavor and he must be able to identify each 
flavor correctly Avitli respect to its character and its degree or extent of de- 
velopment. "Without such knowledge of the various identified flavors a 
grader would not be able properly to a])p1y the standards for he would not 
know them. The grading of butter according to these standards, therefore, 
is not a job for a layman, who has a general knowledge of bntter and a gen- 
erally good laste sense, but if it i>s to be expertly and properly done, it 
re(|uires tlie expert knowledge and the expert experience of a completely 
ami comioctenlly trained porsoiniel. 

7. Effect of Temperature and Composition Upon the Physical Proper- 
ties and Dipping Qualities of Ice Cream. W. If. E. Retd, R. J. 
Drew AND W. S. Arbuckle, University of ‘Missouri.* 

This study treats wdth the eoinposition of the ice cream mix and the 
effect of semung fenpierature of vanilta, ice cream upon tiie crystalline struc- 
ture, stability, consumer acceptance, dipping and keeping qualities of ice 
creams. :■■■■ 

Ice (treams varying in fat content from "12 to 1(5 per cent; scu-um solids 
content from 9 to 15.fi per cent; sugar content, from 12 to 18 per cent and 
geiatiu content from .20 to ,50 per cent were observed at the serving tern- 
jierat.'ures of (!, 10, 14 and 18 degrees Eahrcnlieit. . 

It was observed that as the serum solids of the mixes w'ere increased 
there was a rdativc inei'case in the pH. Tariation in the composition of the 
mixes Imd no marked effect upon the surface tension. Increasing the solids 
of the mixes resulted in a relative increase in the viscosity. 

The serving of the ice creams at a temperature of 10 degrees Fahrenheit 
was considered <lesirable from the eonsmner’s vjew]R.)int. Ice creams con- 
taining 14 per cent fat, 13 per cent serum solids and 14 per cent sugar were 
preferi-ed of the series of mixes studied. 

Microscopic examination of the ice creams indicated that as the per- 
centage of fat, serum solids, sugar or gelatin was inerea,serl the ice eiystals 
appeared relatively smaller; Macroscopic pictures revealed that increased 
fat and gelatin percentages increases the stability, while the effect of varia- 

* Contribution from the Department of Dairy Husbandry, Missouri Agr. Exp. Sta., 
Journal Series No. 557. 
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lion in si'nini solids ond snii;;!!* (‘.ouioiil, on stabilily was infliicncod “'voatly 
by Hie S(;rvi]i”‘ teuijieratui'e. 

.l)il)})ing‘ sliidies sltow lhai, the serving tejriperatnro and ('oniposition of 
llui mix ad'tiet (lie miijdier of se<)o|is seeured j)ev gariori. The luirnber 

oli seoojis of let' ereain was oblaimsl at a temperid.nre of d doyt‘oi*s Falii’en- 
{leil. The h'ast mfinbei’ of scoojis was usiiany eblniiiod as the sei'vih”' Itoii- 
jif'i’al iii-e Wiis im-.i-eased, fhiM’e heinj>’ a s'iiylit. deei’ease in the mnnliei' of 
servinys jter .u'iillon. 

h'iie kt'epinn,' (|naliii(‘s of all ii-e ereanis was most faA’orable when Ju'ld al 
a lenijienif lire of (! deyrc'es Faiirenheil, ^samliiiess did iwi limune appjii'eni 
in the iee ereams eontaininy Id.riO jier eeiil sfiniin solids even wJien held al 
Hie dilfereni s(‘rviji,ii^ temperalnr(!s for Hirer* weeks. IIowow*!*, Hie mix(*s 
eonlainiiio’ la. 00 [ler eeni S(“rniii solids sbriwed iildiealioiis of sandiness winni 
af^ed two wei'ks. 

Iee ereams s(>rv('d at 10 decrees Fahrenheit had the: inu.s1 desirable {*a1inn' 
(luaiities alHioiig’h a temperature of 14 dcgree.s Fahrenliclt was wnisidered 
desirable. Iee. crt'ams s(*rvi'd at (i degrees were deserilied as bediii^' too e.old 
with Hie flavor submerged. 

8. A Comparative Study of Metal and Glass Petri Dish Covers. TIeii- 
MKirr Jexkixs, New England Dairie.s, Jiie. 

In eojuinereial lalioratorii's whi‘r«* large nniiibers of standard plal<* (‘oiinis 
Hi’e made daily, Hu* breakage fif pi'H'i dishes is an expense item to be eiinsid- 
er(‘d. In onh*r to (‘liminate a poidion of ibis breakage, a. seareh was nunle 
for a siibsliiide fctr Hie -^ilass i*over. Obviously there eoold be no snlislilnh* 
for Hie* glass hoHom. 

E,’<[)(‘i''imeji1al woi’k uas miderlaken, tii'sl, to flnd a inaleriid for Hh> rover 
wliieli would be nondii'i'akable ; seeond, to determine Avbetbei* Itliri nnilerial 
would give the .same results bneleriologieally as glass. 

A metal aluminum eovei- was finally adojited. IMetals oHun* ihan alumi- 
num proveil unsaiisfaeioi-y beeausc' of appmirance, rusting, warping, wi'ighl. 
diseoloralion, or Hie fael Huit Hi(*y did not take ideuli Heal ion marks easily. 
Covers of speeial paper were eliminated beeause of their ex[)ense and Hie 
faet Hud Hkw ullowi-d the agai- 1o dry. Standard plate counts were made 
in du]>lieate, using glass and ahntunnm covers on more than 2,000 samples 
of milk of vaiying qualily. No ditfereuee in the counts, other than the usnai 
variations encountered with the standard plate nietliod, ^Yas observed 
w'hetlier glass or aluniimnn covers were u.sed. 

Since results are the same with alummurn, as Avilb glass covers, alumimnn 
petri dish eovers have several distinct aclvaiitage.s : 

1. They ar<* uon-breakahle and practically indestructible. Bbir Ibis 
reason they will last, indefinitely, making the unit cost very low. 

2. Their original cost is approximately one-third the amount of the jiyrex 
cover. 
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9. Summary of Experiment with the Delaval Standardizer. ,1. If. 

Erandsen, Massaclmsetts State College. 

1. St.'jndardizatiori reduces the amount of visible sediment hi milk. 

2. In general, standardization increases fat and total solids and decreases 
speeilie graeity. 

2. Standardization has little effect u])on bacteria count. 

4. Standardized milk tends to have a better flavor than milk of the same 
age not standardized, 

5. Standardization with a mechanical st.andardizer is more practical and 
I'conomical than standardization by siphoning or foremilldng. 

10. Methylene Blue Reduction Time as an Indication of the Suitability 

of Milk for the Manufacture of Swiss Cheese. A. B. Erekson, 

C. A. Eckburg and E. Lee, The Borden Company. 

From two to ciglit wheels of Swiss cheese were manufactured daily with 
a few short interruptions in one factory in Clark County, 'Wiseonsin, during 
the period April 1, 1935 and March 31,' 1937. A total of 2463 cheeses were 
included in the study. Each kettle of milk was sampled before the starter 
was added and methylene blue reduction tests were made under carefully- 
controlled conditions. A eomi)lete set of records was kept on the manu- 
facturing procedure and the quality of the cheese. The tabulated results 
indicate a very definite relationship of methylene blue reduction time of tlie 
milk to tlie quality of the cheese with a decided tendency toward better 
chee.se as the reduction time increased up to six hours. The results show 
that when the reduction time was less than Ihree hours, only one cheese in 
every 10.08 manufactured was above a “C” in grade, while when the redne- 
lion time was over three hours, one cheese in every 3.88 made was either a 
“B’’ or an ‘‘A” grade. 

11. Casein Milk Fat as a Foam Depressant in Casein-Clay Slips. G. A. 

Bichardson and N. P. Tauassek, College of Agriculture, Davis, 

California. 

The authors have previously concluded that the relationship betw’^een the 
fat content of casein and its foaming tendencie.s wa.s somewhat obscure.^ 
They later reported that oxidized fat is nmch more effective in preventing 
foaming of casein-clay slips than fresh fat.^ It was postulated that this 
might account for the decrease in foaming tendency of casein on aging. 

Additional studies confirmed this theory and showed that the physical 
and chemical condition of the fat plays the major, if not the only, role in 
the non-foaming tendency of easein-elay slips. 

The spreadability of fresh milk fat on water, sodium casein solutions, 
and casein-clay slips show.s a much lower value than does milk fat w'hich has 

1 Joua, Dairy Scienck, S(?, 449, 1937, 

2 Proe. 23rd Annnal Meet, Western 3')iv. Amor. Dairy Se. Assoc., pp. 70-73, IPS?. 
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undergone cliomieal dotorinralirm. Tliis l!act explains llie i'oani-deprossiiig 
action vt jjie fat of coiunuircial casein. 


12. The Relationship of Mastitis Milk and Soft-Curd Milk to the 
Manufacture of Swiss Cheese. Jvknnetu J. ■VrATiiEHON, Lloyd 
A. liUDKEY,, (jEOUGH P, SANIUlliS, AND liOREDT U. FaKHAH, BuroaH 
oi‘ Dairy indnslry, U. S. Dt'iturtnu'iit of Agricull ure. 

hi order to study the. efi’ecds of mastitis milk ami soft-curd milk oil Ihi* 
manufacture of Hwiss cliccsc a, detailed siirvi'y was made of the milk from 
individual eows. As a result of this survey the milk was divided into four 
general groups, as follows: (1) Normal milk; (2) Mastitis milk; (3) Soft- 
curd milk with slow rennet; coagulation, not mastitis; and (4) Normal low 
and high reiniet-eurd-tonsion milks. 

As a result of inanufacturiug cheese from iliese 1y})es of milk, the follow- 
ing eonehisions are drawn: 

That mastitis milk causes the cheese to overset nior<? than normal milk. 

That there is evidence that the mastitis milk has an inhibitory effect 
upon the devolojunent of the laetobacillus (30a). 

That there are mure glass defects in the normal-milk cheese than in the 
mastitis-milk cheese. 

That cheese made from noi’mal milk has a lower percentage of water 
than that, made from mastitis milk, or with the inixtun* of inastiti.s and soft- 
curd milks. 

That the coagulation period is lengthened hy the use of mastitis milk as 
com pared to normal mil k. 

That grades of cheese from mastitis milk, from the; mixture of mastitis 
milk and soft-eaird milk, and from the soft-curd milk alone, are hetter than 
those of cheese from normal milk. 

Of the cheeses made from milk produced hy cows free of mastitis, the 
low reiiuet-eiird tension milk idieese svas higher in moisture, softer in tex- 
ture, and poorer in (juality than that made from high rennet-curd-tension 
milk. 

It is to h(‘ understood that this question has been attacked solely as a 
research problem in manufacturing, and no implication is to be made regard- 
ing its possible public health signifteanee. 


13. Texas One Day Dairy Shows. 0. G. Gibson and E. II. Eudaly, 
Texas A. & M. College. 

d’he one day Dairy Show’ or “Dairy Day’’ was the result of a demand 
on the part of dairymen, county agents and representatives of milk plants 
for a XJrogram that Avould recognize excellence in dairy type, production and 
]iroduets. 

In planning the Dairy ?!lio%vs or “Dairy Days” the idea of having a 
program that would interest both the dairjunan and his family \vas kept in 
mind. 
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Tlie main fi'aiiirc of 1;]ie day \va« tho cattle show. Cattle were classified 
into Class A, 1> and C. Ribbons were awardi'd for oacb of the classes. At 
{‘acli show file liost. female and best bull ivere selected. Certificates were 
awarded where animals met certain standards of type and production. 

A Dairy (^■lttle Jiidgiiif,^ Contest for 4-11 Chih memhors, F.P.A. mem- 
bers. nnni aiul women w^as carried along willi the classitieation of tlu^ (-attle. 
A Dairy Products Contest for women was also inehuled. Samples of milk, 
(u-eaiii and birlier wx‘re scored. Detwixn classes slioid talks wxre given liy 
men from Texas A. & M. College and olhei-s dealing with problems that con- 
('.(‘rned Ihe dairyimm in that area. 

In planning the dairy days a series of preliminary meetings had been 
lieid at which cuuimittces were appointed to liandle th(‘ arrangements for 
each Show. It w'as left np to the various committees to work out a program 
for their Show that would be.st serve theii- interests. 


14. The Texas Trench Silo Program. C. G, Gibson, Texas A. & M. 

College, 

^^''hile it has Ixxn. known for many years lhat feed eau be stored satis- 
factorily in a french silo, no concerted effort was madt; in Texas to bring 
about a Avider use of the trench silo until 1932. In 1932, 523 Ireiieh silos 
AA'eri' reported by county agents. In 1937 tliere wm-e 9,483 trench silos con- 
taining almost 1,000, 000 tons of silage la'ported in Texas. 

In order to arouse interest in and to sell the idea to farnuo’s, seAxral 
jiiethods have been employed: 

(1) Tnoieli silo demonstrations have been s('t ii]) in various parts of; the 
('bunly. The (Aunty Agent arranges a meeling at Hie trimch at time of 
filling. Ctliin* meetings are arranged at the tn-iich when the silage is being 
ftxl.so Unit farmers w’ill have an opportunity to s(‘e the silage being used. 

(3) Trench silo posters have been prepared. 

(4) Chambers of Commerce* and oth(*r organizations have' sponsore'd 
contests within counties and wdthiii certain sections of the state base'd on 
increasing Ihe munber of trench silos. f)ther comities have iiici'eased tlm 
number of ireneb silo.s through the effort of the hical committees. 

(5) Commissioners’ Courts in a nmulier of counties have rendered assis- 
tance by making eciuiimient available for the construction of tremcli silos. 
In tlu' ranch country, equipment used for building tanks in connection will) 
the range program is available for trench silo construction. 

(6) Tlie^ fact that trench silos are adaptable to any kind of conditions 
and practical for any farm has been kejit uppermost at all times. It has 
been demonstrated that all kinds of crops in addition to regularly recognized 
silage crops eau be stored in a trench silo. Many trenelu's have been filled 
in Texas w;ith whole bundle feed so that it is possible for a farmer to have 
silage wdio does not have any equipment of any kind for cutting or handling 
the feed. 
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TELLS THE TRUTH ABOUT 
MILK . . . 


Because milk contributes so importantly to the health of man- 
kind, the truth, and nothing but the truth, about its richness, 
wholesomeness and purity must be clearly and instantly re- 
vealed to the purchaser. And that is precisely what the glass 
milk bottle, and only the glass milk bottle, does. Depend upon 
glass to carry milk and other dairy products to customers with 
the assurance and honesty that only glass can convey. 
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your product or just want to maintain 
even temperature. Like all Pfaudler 
Products, this unit is perfectly sanitary 
and easily cleaned. Send for Bulletin 769. 


J. iu years n't buyi. 
and inaking cocoa 
suit in a cocoa wliic 


Soli’ Im par ten of the Orighial 
T)ittcb Cocoa made hi JloUavd since 1828 


Main Office and "Works — Rochesler, 37. Y. Branch 


York, Boston, Chicago, .rhiladcljiiiia; (Fi'andh'r 
Sales Co.), San Francisco and Los jlngeles. 


Your a(tveTtis«‘m<'ivt is being read in every State «(i<i in Foreign Countries 


URE-WE’LL 




A fine hnislicd product is the i 


Of the many installations Pfaudler has 
made, there is not a single *‘DX” Cooler 
in operation that is not giving cooling 
results in excess of what Pfaudler guar- 
anteed ! 


the best in Cocoa. 


If you have a milk cooling problem, in- 


Pfaudier take a crack at it. 
save money, both on instj 
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Voraig-n Oounlrias 


CERELOSE 

(I'ure Dextrose) 

PROTECTS 


MARSGHALL 

RENNET and COLOR 
for cheese manufacture 

are uniformly strong and pure, hence 
always dependable. Up-to-date meth- 
ods and exact control of production 
insure the quality of Marschall’s. 

Liberal samples of Marschall 
preparations for class worJe or 
experiment may be bad for the 
asking. 

Marschall Dairy Laboratory 

INCORPOiUTEn 

MADISON WISCONSIN 

U.S.A. 


Frozen Cream 


I'^ozF.N CRF.AM is frcijucntly stored by 
manufuefurers tor making ice cream 
(hiring tlie summer months. To pre- 
serve tlie original physical cluiracter- 
istics of tire cream, .sugar is often 
added l>efore freezing. 

Experiments indicate that Cerelose 
(Pure Dextrose) is most efficient in 
preventing coagulation ot lecithin in 
frozen egg yolks. In like, manner, 
Cerelose prevents lecithin coagulation 
in frozen sweet cream. 

Less Cerelose than sucrose may be 
used in the cream to prevent de.struc- 
tion of the fat emulsion. Cerelose is 
therefore economical as well as 
efficient. 

Samjiles for experimental purjuises 
will he provided ujxm reque.sf. 

For further information, plca.se 
write Corn f’roducts Sales Company, 
17 Battery Place, New York City, 


THE 

MORTEHSEM 
POSITIVE 
AUTOMATIC 
SYSTEM OF PASTEURIZATIOft 

A totally tmeiowd continuous flow method of Fasteur- 
t«inK milk that mcci«a the requirements of all Health 
regulations. The liolding period is accurately governc«i 
hy positive automatio gears that cannot changed. 
Milk must he held for a ramimum of SO minutes or 
•dumped on ihe floor. 

With cither the JUNIOR unit, for plants of small op 
medium capadlica, or the iarger umt for plants of large 
capacities, the milk 15 not in view from the time it rnters 
the weigh tank until it appears in the bottle. There can 
ho no plant contamuiation during the, processing period. 

Made in capacities or frora 2,r>00 to 30, OOD pounds per 
hour m tinned copper or stainless steel and priced as low 
as is consistent witli dcpcncbiblo machinery. 

Catiilogups will he cheerfully 
nmiled ou refjuesfc, without obliga- 
tion. Please state the capacities in 
which you are interested. 

STAMHAUP MILE. 
MACMIMEET €0. 

{SNCORP ORATED) 

x-omsvnxE Kentucky 
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The Spencer No. 33 Microscope 

— -for rapid and accurate 
grading of milk 

In grading milk, time and teria can be determined. The 
accuracy are of great impor- microscope is also useful iu 
tance. The Spencer No. 33 mi- controlling homogenizing 
croscope is especially equipped processes. 

Jr “■ .-i.". . 

r 1 ,’ . Microscope with ahsoliite con- 

counting of bacteria. gdence that you are getting an 

Contamination resulting from instrument which meets the 
mastitis or poorly cleaned uten- most exacting demands for pre- 
sils is easily identified. The cision, convenience and dura- 
presence of thermophilic bac- bility. 

Wriie Dept, F2S for literature describing Spencer Microscopes 
and their applications to the dairy laboratory. 


pencer Lens Company 

'SpenceB^ REPRACTOMETERS 


MICROTOMES 

PHOTOMICROGRAPHIC 

EQUIPMENT 


BUrrALD 


Your advertisement Is belngr read la every State and Ua 25 Porclgn Countries 
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VITEX 

VITAMIN D MILK 


always has been marketed as a 400 USP ttnit per 
quart vitamin D milk. Assays to check this vita- 
min D potency are conducted in accordance with 
state and local food control regulations. 

Laboratories in the following colleges and universi- 
ties are now cooperating with food control officials 
and with Vitex Laboratories, Inc., in conducting 
these assays; 


Massachusetts State College, Amherst, Mass. 

Michigan State College, East Lansing, Mich. 

Ohio Experiment Station, Wooster, Ohio 
New Jersey State College, New Brunswick, N. J. 
Iowa State College, Ames, Iowa 
University o£ Nebraska, Lincoln, Nebr. 

Medical College o£ Virginia, Richmond, Va. 

Albany Medical College, Albany, N. Y. 

University of Louisville, Louisville, K.y. 

Pennsylvania State College, State College, Pa. 

Indiana University Medical School, Indianapolis, Ind. 
Tulanc University, New Orleans, La. 


VITEX LABORATORIES, INC 

a Nopco Subsidiary 

Harrison, N* J* 
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Strong when wet 
..grease-proof, too! 


You can drench Patapar in water or grease, stretch it out, j 
it ... it can take it! For Patapar is both insoluble and gre 
proof. Its remarkable strength when wet makes Patapar ic 
for packaging butter, cheese, ice cream . . , for use as n 
bottle hoods, inner covers (gaskets) for milk cans, and for m 
other purposes that retjuire a special duty paper. We ’ 
gladly send samples of Patapar and specific information 
any problem to which you think Patapar might apj 

son Parchment Paper Company * Bristol, P 

n FratJcfsco. California 

Branch Offuesi 1 1 1 West Washmgtoa Street, Chicago, 111. ... 1 20 Broadway, New 1 
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THE CHEMICAL C0MP0S1TJ{.)N AND Pjll.)PEJmi<:S DF X^)1LM AL 
AND EANCID JER>SEY MILK 

II. FAT, TOTAL SOIADS AND PROTEIN (AJNTENT 
B,UTHREDER 

Department of AgrieuUiiral Clirnmlry Reacareh, Oklahoma Affriculiural Jirpt rim< nt 

Station, Stillwater 

111 a loroAnous pajici' (6) (loaliiig Avitli milk flavor as related to eoiiiposi- 
tion. the chloride and lactose content of rancid milk was eiiruiiured with that 
of normal milk from a selected group of Jersey cows. The presoni; paper 
presents the fat, total solids and protein content of ilio normal and rancid 
milk produced by these coavs. 

Because of the recognized variation in the composition of milk due to 
such faetor.s as indiyidualily, enviroiunerit and managemenl, aA^ailahh* data 
could not he nsed as normal vaiin's for the herd under ohservalioii. To order 
to make a direct comparison of the composition of norma] and raneid milk 
at all stages of lactation it Avas necessary to establish normal A'alms for indi- 
A'idual eoAA'S and for the Avhoh> herd for the entire lactation period. This lias 
bemi done and the resnlls ai'e rejiortial beloAV. 


EXI'EKIAJKNTAL 

A representative sample of tlie, evening milk from each cow in the hertl 
Avas taken at Aveekly intervals. Milk fat and total solids Aveiv' de) crmiTK'd 
on the Mojonnier, Total protein, casein and albmniii avc re determined by 
the ofiieial methods outlined in the Methods of Analysis of tin' A. O. A. C. 
Management of the animals and the method of samiiling have been described 
in a previous paper. 


PKESEN-'TATTON OP PATA 

Fat Content of Normal Jersey/ Milk 

Weekly ('hanges ill the fat content of milk from ten coaaas during a com- 
plete lactation are shoAAm by graphs in Figure 1. It is eTid<-'nt from the 
graphs that the fat of the milk of the individual animal fluctuated appreci- 
ably from AAmek to AA^eek. The degree of this variation is shoA\m in Talilc 1 
Received for publkatioa December 17, 1037, 
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o RANCIO sample: 


WEEK OF LACTATiON 

IPiQ. 1. Fat content of milk samples taken weekly from each of ten Jersey cows 
ng a complete lactation. Eaacid samples are indicated by circles. 
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^v}Iic'll pi-PSMit-s Htatisiieul constants for the mean fat content of the milk of 
a complete lactation for each of the cows. The mean fat content varied from 
4.71 per cent to ti.hS per cent, with coefficients of variation of from 8.4 to 
20.1 per cent. 

Tiie ^nmeral t(mdency for the fat content of milk to decrease during the 
lir.st wcek.s of lactation and later to increase is shown in Figure, 1; the time 
of oiisid; of tin; increa.se varied with the individual animal. The milk of ani- 
mal 7 was exceptional in that in both the lactations shown, the fat increased 
during the lir.st third of the lactation period then decreased slightly as lac- 
tation advanced. 

AYecldy changes in the mean fat content of nornnal milk of the herd 
tlironvhont lactation is shown in Figure 2, graph 1. This curve was estah- 
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WEEK OF LACTATION 

Fig. 2. Fat and total solids <‘ 0 iilL'ii 1 . of Jersoy milk. 

Graph 1 

fat conteut of all normal saitipk-.s for orioh week of llio lactation ]ievjod. 

» Fat content of rancid samples. 

. ■ ■ ■ Graph -2. 

— Mean total solids content of all normal .samples for each week of the lactation 


» Total solids content of rancid samples. 


lislu'd by the analysis of 672 indmdiial .samples obtained from. 20 cows. The 
general trend of the fat content of milk was marked by ti sharp decrease 
from C.2 per cent to 5.0 per cent during the first ten weeks of lactation fol- 
lowed by a slo%v and irregular increase until a fat content of 5,77 per cent 
was reached in the 48th week. 

The above data have been summarized in Table 2 showing the mean fat 
content of all normal samples for each of 12 four-week periods. The coeffi- 
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(‘ients of variation obtained for tlie fat content of milk from different cows 
in tlie same period of lactation •were liigh, ranging, 'vvitli one exception, from 
18.^1 per c(’nt to 21.9 jjcr cent, and were sonicwliat greater than those found 
for the fat content of tlie milk of individual animals during a lactation. 
Tlio average fat content of (572 noraial samples was 5.35 dr 0,035 i^er cent, 
with a standard deviation of dr 0.912 per cent, and a coefficient of variation 
of 13.57 per cent. 

The decrease in fat content during the first tliree months of lactation is 
in agreement with the findings of Van Blyke (7), Eckles (2), Ragsdale (5), 
and Becker (1), although the drop ohsinwcd above is somewhat greater than 
that found by these investigators. The subsequent increase reported by 
these workers is more regular and slightly greater than was found in the 
herd under ohservation. Grady (3), Ragsdale (5), and Becker (1), re- 
ported an average fat content of 4.98, 4.98 and 4.605 per cent, respectively, 
in Jersey milk for the first month of lactation and final values of 5.75, 5.73 
and 5.55 per cent, as compared with 5.72 and 5.55 per cent, the initial and 
final values reported here. 

Fat Content of Bancid Samples 

- A comparison of the fat content of normal milk with that of rancid milk 
produced during a lactation may be made from the individual graphs in 
Figure 1 and from the summarized data in Table 1. From these it is evi- 
dent that the average fat content of rancid samples exceeded that of normal 
samples from the same animal and that the average fat content of all samples 
taken during a lactation was higher for animals 7 (2), 8, 9 and 10, fre- 
quently producing rancid milk, than for animals 1, 6 and 7 (1), which j)ro- 
dueed no rancid samples. The a,verage for the former group ranged from 
5.65 per cent to 6.98 per cent, that of the latter from 4.71 per cent to 4.98 
per cent. It is also of interest to note that during lactation 1 of animal 7, 
when no rancid milk was produced, the average fat content of the milk was 
4.98 per cent, whereas in the succeeding lactation w^hen 61 per cent of the 
samples analyzed were rancid, the average fat content was 5.65 per cent. 

In Figure 2, graph 1, one may compare the fat content of rancid samples 
with the average fat content of normal milk in the same week of lactation. 
The tendency is obviously toward a higher fat content in the rancid samples, 
although many of the values fall within the limits of normal variation as set 
down in Table 2. 

Table 3 shows the average fat content of all normal samples and of rancid 
samples grouped according to their degree of rancidity and without regard 
to the period of lactation in which they were produced. The average fat 
content of the three groups of samples designated as rancid,” ‘‘slightly” 
and “doubtfully rancid” were 6,17, 6.02 and 6.07 per cent, respectively, and 
were appreciably higher than the mean fat content of 5.35 per cent for all 
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TABLE 3 

7'VB and Inial la'ij’ds conJort nf norinal anil rnncki Jcr 


Pat, (ajiiterit 


iS!;TnfL‘H'il | 

tIcviaUoa I 


ji( ?• ri'ii 

if.itr, 


Very ratiairi 

I’niiaiii 

Slightly r.'nu'.ul 

Very Kliglitlv raneid 
Dou])i l.T.ijy raiiddi ... 
rtaiieid (total)''; 
Normal (total > 


i imll'S 
i M.(U> 


1 Crii jc.ized as raitrid by loss Utaa bait’ the judges, 

2 Standard ('rror of moan. 

■* To1al samples scorod a,s having some degree of raneiflity. 

uormal samples. Peettliorlv, 1lio .-few samples described as “vm-” rancid 
liad a fat eontcnit praetii-allr llie same as that of iiormnl milk. 

The average fat content o,f 107 raneid samples was 5.i}() p(‘r cent as com- 
pared to 5.35 per cent the averajre of G72 normal sainpJf’S, TJie (lifferenee 
between the two valnc.s is 0.01 jier cent which is 0.2 times the slandard error 
of the. difference. :± 0.0985 per cent, and is therefore signitieanl. 


The total solids coiihmt of milk paralleled that of the fat tmiUonl, showing 
similaj* fliKdiiations fremt w<*ek in week. "Weekly variation in (ho icdal sfdids 
content of the milk of individual e«)ws are shown by graphs in Figure 3. The 
degree ol; t.he variations is indicated in Table 1 by statistical constants for 
the mean total solids content of the milk of tJie individnai cows for an entire 
lactation. The moan tuiaJ solids content for the ten animals rejn'osented 
varied from 13.25 per (-eitt tn 15. ,95 per cent, with eoefticients <»[' variation 
ranging from 4.79 to 10,54 per cent, with an average cot'fficiiml of 7.29 per 
cent. 

Weekly v.hanges in the mean total solids content of thf‘ .milk of the lierd 
tlironghont lactation are sliown by g7*apb 2 in Figure 2. The trend of total 
solids content tlironghont lactation was the same as that observed in the fat 
content. During the first 10 weeks the total solids decreasetl from 14.85 ])er 
cent to 14.03 per cent, after which it took an upward tomd, hitcn-iipted at 
times by slight drops, reaching a final value of 14.82 per cent in the 48th 
week of lactation. 

The statistical significance of the above data is shown in Table 2 which 


each of the 12 four- week periods. ' "Variation in the total solids content of 
milk of different animals in the same period of lactation was the same as that 
shown by the individnai animal in the course of a lactation. The mean total 
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WEEK OF LACTATION 

Fig. 3. Total solids content of milk saniylps taken weekly from oacli of ten Jersey 
cows during a complete lactation. Eancid samples are indicated by circles. 













NORMAL AND RANCID JERSEY MILK 


solids content of 677 normal samples irrespeetiYC of tlie period cd’ lat-l alien 
was 14.53 ±: 0.0205 per cent, witli standard deviation of ±-0.534 ])cr ccnl 
and a 3.7 per cent eoeffieient of variation. 

Total B()lMs (hntmit of 

In Figure 3 tlie total solids eontent of rantdd saniplos iiiay be compared 
with that of non-raneid samples of the same lactation. As is sliowi! in 
Table 1, the mean total solids content of rancid .sam])les exceeded that of 
normal samples prodneed in a given lactation and tlie avei'age total solids 
of all samples prodneed during a lactation was liigher for animals that fre- 
quently prodneed rancid samples than for those that did not. The milk of 
animals 7, 8, 9 and 10, had an average total solids content of 15.29 per cent; 
that of animals 1, 6, and 7 (1) an average of 13,89 per cent. The average 
total solids for the milk of animal 7 during lactation. 1 when lio rancid 
samples were produced was 14.37 ]-)er cent, whereas in the succeeding lad alien 
during which manj’ rancid sani])]es were produced, it rose to 15.34 jier cent. 

From Graph 2, Figure 2, it is evident that the lota! solids content of 
rancid samples was usnally higher than the mean total solids content of nor- 
mal samples produced during the same week of lactation. The average total 
solids content of 163 rancid samples was 15.35 ± 0,12 per cent; that of 672 
normal samples 14.53 + 0.02 per cent. The difference between the t.wo 
values, 0.82 per cent, is 6.79 times tin! .standard error of the diffei'cnee, 0,1207 
per cent, and is therefor(‘ significant. 

Protein Content of liormal Jersrif Milk 

Detern dilations were made of' the piutein eontxMit of all samjiles culkH'tcd 
over a period of ahoiit four months. A total of 290 samples were analyzed 
for total protein and of tiiese, 77 samples were analyzed fni* casein and 
allmmin. 

Table 4 presents the average protein ('ontent of all normal saniples for 
12 sneeessive fonr-week periods. Tlie bcliavior of jirotciii as Jactation 
advanced was charactei-ized by a decrease from 3.6 per (‘cnt in i he first month 
to 3.3 per cent in the si'cond month of lath at ion, fo]J()W(‘d by an increase last- 
ing until the 7th month when tlie protein reached a value of 3.8 per cent 
which was maintained witli little change until the 12t]i month. Twelve 
normal samx>les taken during the ICth to 18th periods were fmud to have an 
average protein, content of 4.34 per cent. Except for the 4th and atli months, 
variation in the protein of samples taken in tlic same period of lactation 
Avas small, the coefficients of Auriation ranging from 3.67 per cent to 9.21 
pm- cent. There Avas also little variation in protein of samples from the same 
animal, the coefficients of Auriation for 14 individuals ranging from 5.6 to 
8.3 per cent. The mean protein content of all normal samples Avas 3.60 ± 0.02 
per cent,, Avitli a standard deviation of 0.36 per cent and a coefficient of varia- 
tion of 9.92 per cent. 





41-M j 8 I 3.85 ±0.07 0.20 ! o.l 

45”-‘}H I G 3.75 + 0.00 } n.J4 i 3.7 

T- jNIo ranr-i<! s:uuj)l(;s uro inehulcd. 

“ Staiiii.'u'd. C'l'vor of mean. 

Yariutioiis in tlie protein of milk observed in this study are, in general, 
i)i agreement witli earlier findings, Xottboliin (4) in a study carried out 
with one animal observed that protein increased considerably during lacta- 
tion, as'harp rise occurring after the 36tb week. Van Slyke (6) found that 
the per cent protein dropped from 3.19 per cent in the first month to 2.99 
per cent in the second, then began an Increase which continued througliout 
during tlio entire lactation. Tiie increase became more marked in the tenth 
and eleventh months. The nuiximum value observed Tvas 4.04 per cent and 
was reached in the eleveiiih. month. Eckles and Sha^v (2) observed no drop 
in protein of Jersey milk between the first and second months, but they found 
that the protein increased after the second month from 3.32 to 4.91 per cent 
ill the hist period (bfilii week) . Tiiey r(‘])ort an average of 3.G4 per cent total 
protein for llie complete Im-tatious of tlu'co animals, as compared with 3.60 
per cent the a,verage value found for all normal samples in the present study. 

Protein Content of Eaiicicl Jersey Mitk 

During the period in which the protein content of milk was studied, 4G 
rancid samples were produced. Twelve rancid samples occurring in the first 
16 weeks of lactalion had a protein content ranging from 2.71 per cent to 3.91 
per cent as compared with the normal range of from 3.33 per cent to 3.54 
per cent for the same period. Thirty-four rancid samples occurred after 
the 28th week of lactation ; of these, thirty-two had a higher protein content 
than did normal milk of the same period, the values ranging from 4.0 per 
cent to 5.32 per cent. The protein content of normal milk of the same period 
varied from 3,76 per cent to 3.85 per cent. 

The average protein content of all rancid, samples was 4.13 ±: 0.096 per 
cent, standard deviation ±: 0.6511 per cent and a coefficient of variation 
of 15.8 per cent. The standard error of the difference between the mean 
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prctteiu eonlinit oT iionnal and rancid ruilk Avas dz 0.096 per cent; the differ" 
<‘ncG Avas 0.5.‘> per cent, Avhicdi is 5.4 times tlie sttiiidard error of the difference 
;uul is 1iier(d'ore sig’niiicant. 

Froldht Dktrihution in Normal and Nancld Jersey Milk 
Since thsi toial protein content of rancid milk Avas found generally to bo 
liiglter tliau tiiid of noriiuil milk, it seemed desirable to detmanine AAdiether 
the increased ])!‘otein AAms due to an increase in one or all of the protein fiaic- 
tions. Determinations were made of the total protein, casein, and albnmin 
content of 67 samides of normal milk and 10 sainitles of ratudd Jtiilk, The 
resul1:s of these detenninations are shoAA'n in Table 5. Fj*om tiiesc results 
it is OTidcnt that casein and albmniii are present ui the same proportion in 
raiK'id milk as in normal milk. One AA’Oidd eoiichide, therefore, tliat the 
increase in the total protein of tlie rancid saiJii)les is due to an increase in all 
the protein fractions rather than to an increase in any single one. 

SUMMARY AND CONCLUSIONS 

Data liaA^e been presented showing the fat, total solids and protein content 
of the milk of animals of a Jersey heial, all of AAdiich receiA^ed the same ration 
and Averc subject to the same eiwironmcntal conditions. The amounts of 
these constituents foinid in milk criticized as rancid IiaAm been compared Avith 
the amounts present in normal milk produced during the same ]AeriocI of 
Im-tatioii. The data are presented statistically and graphically both for 
iudiA’idual animals and for the herd. 

in general, rancid milk has a higher content of total solids, fa,t and pro- 
bdn tliau do<'s noional milk of the same peciod of lactation. The increased 
])rotein content of rancid milk is attributed to an increase in the amounts 
of both the casein and lactalbumin fractious. The liigh content of these eon- 
stitnents ap[)cars to be characteristic of all milk produced by those animals 
Avhose iiriik is frequently rancid. 
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INTERR.ELATJONS OF MILK-EAT, ^MllAv-PUOTETN AND 
MI LK-E XERCI Y Y1 E I il) 


W. L. GAINED AN1> 0. T?. OVRRAIAN 
Illinois Jgricnlhiral J’j.rjierinu tii Htation, Urhav.n, lUhn'ilf; 


This o'mv out of mi inquiry by llic Aiiiovit-mt Dairy (/alth* Dlub. 

Ill liio ri'gist ration of dairy cattle Ifie (Jliib lias iaki’ii the [irnin’essivi* sl(‘j» of 
requiring an estimate of uiilk-prolcin yield (in addition to llie usual esiimnle 
of millN: and milk-fat yield) of iiulividiial cows, 'Fbe yield estimate^ ore based 
oil monthly tests covering’ the. bd—bOTth days of each Uic.ialion. or dOo-day 
partial lactation system. 

A recent article by Dr. Ooodale (1), gemdicist for the Club, repri'seiils 
that jirotein is the most valuable of all Iho milk eomponeiils and that it is 
desirable, by breeding, to increase the ratio of protein yiidd to yield of otiicr 
milk solids (comparable to increasing the proportion of liigh-jirieed eats in 
meat animals).^ A breeding program along this line requires a jiradical 
field test for protein. Pending the development of such a test the question 
arises as to the possibility of estimating protein yield from the milk and 
fat yield. 

This question may ho put. in the .form of the relation between fat per- 
centage and protein percentage of the milk of individual cows. If ive know 
the 305-day fat pereculage for a given cow, how aecnrately can we estimate 
her corresponding protein percentage? The relation between fat mul protein 
(as well as other milk eomponeiits) for 3-day samples lias been lif-retofon; 
reported (2, 3). It is the purpose of this ]>aper to apply the analyses of these 
3-day samples to the appropriate milk yields to semire an estimate fur indi- 
vidual cows for a partial hmtation ap]>roximaling the above btlo-day yieriod, 
and to present the .interrelation between yiidds of various milk components, 
particularly milk fat, milk jn-olein and milk energy. 


DATA AND AIETIIODS 


The chemical analyses (2, 3) were made on 3-day eomposite sam])]<‘s of 
the milk of individual cows in the University of Illinois herd. For the mo.st 
Itceeivod for publication J.aminiy S, 1938. 

1 This is a very free vorsion of Goodalo’s paper, wbich in fact contahis a niixtm'o of 
legal, economic and biologic points, and wnfortnnately some misinformation as 1o millc 
composition. He states that as wo pass from milk of 3 per cent fat to milk of (5 )>r>r 
cent fa,t the percentage of lactose increases from 4.0 to 4.4 and the pcrcontage of .ash 
increases from .6 to .9. Aside from the gross errors involved in his absohifo lactose and 
ash values it is ipiite contrary to the wclMaiowu principle of osmotic equilibrium in milk 
secretion that lactose, percentage and ash percentage should vary so markedly in the same 
direction. To maintain a constant osmotic pressure of milk (equal to that of tbe blood) 
it is inevitable that variations in lactose percentage and ash iiordmtfige will tend to be 
in opposite directions. 
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purl: tlie ;sa]ii])Ios were taken at 5-weck intervals, althongli there was some 
variation in this particular. The analysis of each sample included water, 
/at, protein (total nitrogen x 6,38), ash and lactose (ia(itose by difference). 
In all, 2120 samph's were analyzed. Milk jn eld Avas determined by weighing 
each milking. 

In tile present use or these data the analyses of the first 7 to 11 samples 
of the lactation iiave been applied each to an appropriate portion of tlio eon- 
t.inuous millc-yicld records (the sample being at approximately the cent;er of 
tbe jiiilk-ylcld jiortioii) to estimate the total milk, :[‘at, protein, lactose, ash 
and wahn’ yield for a period approximating the 3rd-307th days of lactation. 
The aetiuil length of period represented varies soniewdiat hut is here referred 
to as 305 days. As thus defined, 305-da.y partial lactations were available 
for 130 COW'S, represented by a total of 1510 samples (out of the 2426 referred 
to above). 

From these 305-(lay yields the average composition of the milk is derived 
and presented in Table. 1, together with the identity of the coav, the numlier 
of samples, length of period repre.sented and average milk yield per clay for 
the period. In the table, 7 to 11 samples indicate a single partial lactation; 
16 to 21 samples indicate twm partial lactations combined as one; 27 to 32 
samples indicate three partial lactations combined as one. 

Milk energy is estimated from the equation (4), E -- 93.12f + 53,58p 
30.871 -!■ 40.80a, - .350w', in vvhieh E is calories of milk energy per kilogram 
of milk, f is :fat percentage, p is proteiji percentage, 1 is lactose percentage, 
a is ash per<.'entage, and w is water percentage,- 


IVELATION BETWEEN FAT AND PKOTEIN 

The 305-(la,y fat and protein percentage data of Table 1 arc plotted iji 
Figure L The correlation between the two is measured by the coeffieient 
of correladon, r = .755. Protein Is related to fat by the linear equation 
p = 2.10 -1 .346f) h-: .085, shown by the straight line of Figure 1. 

From the sta,n(Ipoint of estimating an imloiown 305-day protein per- 
centage from a known 305-day fat percentage by tbe equation p = 2.10 + .346f 
applied individually in a large population of cow's, the present data indicate 
that the estimate would be correct within .085 either plus or minus for one- 

2 Since, by tbe method of analysis, f + p + 1-1- a+ w = 100, we have the algebraically 
equivalont equations; 

E = ± 0 +93.120f + 53.580p + 39.8701 + 49.S00a~ .356w 

= + 9332.0+ 0 f~39.640p-53.2501-43.320a-93.476w 

= + 5358.0 + 39.640f± 0 p- 13.7101- 3.780a -53.93Gw 
= + 3987.0 + 53.250f + 13.710p± 0 1+ 9.930a -40.226w 

= + 4980.0 + 43,320f + 3.780p- 9.9301 ± 0 a~50.156w 

= - 35.6 + 93.476f + 63.936p + 40.2261 + 50.156a ± 0 w 
. As a matter of convenienee in eompntation tbe last one of these equations was used in 
estimating E. In applying tbe equation f, p, 1 and a were used to three decimals instead 
of the two reported in Table 1. 
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: , TABLE 1' 

CornpoHilinn of S06-<lay yartml-lactafwn milh yields of IdO individiad e<‘-,v 


Sana- Total Alilk 

pies period yield 


14 Ayr, shire Cows 


!<G.7,s 

SG.72 

sG.ir, 
So .91 


14 Guernsey Co\vs 







17 Brown 

Swiss CoAVS: 



510 I 

in 

280 

18.6 , 

3.38 

3.33 i 

5.34 

.71 


•179 ! 

10 1 

2S0 

15.3 ! 

3.44 

3.44 t 

,5,02 

.75 


r!74 1 

21 

t)03 ' 

21.5 

.3.45 

3.17 

4.94 

.71 


499 

9 ! 

252 1 

12.5 

3.50 

3.61 

5.23 

.73 


426 ' 

19 

532 

14.S 

3.51 

3.41 

5.10 1 

,69 


;!04 

29 

826 i 

27.8 

3.54 ■ 

3.37 

5,11 1 

.72 


427 

30 

833 

21.7 

8,62 

3.05 

5.25 ' 

.69 


49 5 

20 

560 

24.4 

3.63 

3.38 

5.19 i 

.71 


376 

10 

287 ' 

17.2 

' 3.69 

I’ 3.39 

4.86 1 

.70 


393 , 

20 

574 

13.4 

i 3.96 

3.21 1 

5,00 1 

.68 


395 1 

10 

1 280 

16.2 

! 3.ii0 

3.32 

5.37 ! 

.69 


475 } 

21 

5S1 

11.6 

3.96 

3.44 

5.09 

.73 

iK'' 

404 1 

20 

553 

t 9.7 

; 3.99 

3.46 

5.10 

■■■. .73 


439 

32 

S75 

16.2 

; 3.99 

3.48 

4,99 

.74 


445 1 

20 

559 

18.7 

1 4.18 . 

3.51 

5.14 

.73 


401 

10 

280 

18.9 

j 4,28 

3.55 

5.30 

.71 


480 

11 

! 301 

14.3 

4.35 

3.96 

5.00 

.78 


10.2 

4.72 

8.1 

18.1 

4.82 
j 4.82 

7,7 

1 4.86 

9.7 

i 4.89 


3.40 

5.( 

3.42 

5.: 

3.52 

4.! 

3.64 

5.( 

3.57 

5. 

3.89 

4.1 

3.83 

S.i 

3.97 

5.< 

3.63 

4.' 

4.06 

4.1 

4.25 

4., 

4.13 

4.1 

3.89 

'5.i 

4.16 

. 4.’ 










W. r.. GAIXER AXD 0. R. OVIOirALAN 



TABLE .1-- (Qmtuuinl) 


'Herd 

Au. 


Sam- 

plo.s 

Total 

•jti'i’iofl 

Milk 

virlil 

Eat 
(f ) . ■ 

Pro- 

tein 

(pi 

Lac- 

tose 

(1) 

Ask . 
(*) 

lYater 

(w) 

, Energy 

1 per kg. 

1 milk 

I 

! ^ 

1 

kg. 

j % 

% 

% 

% 

% 

cal. 


296 

287 






15 llolsU'in CiAvs 





302 

9 

3J5 

po ^ j 

2.92 

3.13 1 

5.10 j 

.65 

88.20 

644 


8 

3f(H 

21.4 

3.02 

2.99 

4.96 

.tj3 

88.40 

(539 

254 


! . 1 

2S.7 

3.1 14 

3.03 

d.Oo 1 

.68 

88.62 

633 

288 

9 

315 

22.7 1 

3.09 

3.31 : 

5.n 

.66 

87.83 

671 

325 

9 

! 295 ! 

21.4 

3.16 

3.46 i 

5.15 

.07 

87.56 

(5S7 

203 

!) 

3 1 5 

29.2 

3. lit 

3.05 

4.56 

.66 

88.54 

644 

251 

324 

9 

315 

20.5 j 

3.24 

2.97 

4.82 

.67 

88.30 

654 

9 

:i02 . 

24.7 1 

3.31 

3.25 • 

5.12 

.65 

87.67 

687 

200 

9 

315 

17.1 1 

3.36 

3.09 

4.46 i 

.67 

88.42 

658 

2!>8 

19 

i 630 

19.0 

3.4'D 

3.53 1 

4.80 ’ 

.70 

87.46 

70S 

2ii5 

9 

[ 315 

1().7 ' 

3.46 

3.38 

4.89 ‘ 

.71 

87.56 

702 


9 

309 1 

18.2 

3.50 

3.(51 

5.01 1 

.70 

87.18 

la'6 

250 

8 

! 280, 

15.5 , 

3.62 

3. OS ■ 

4.92 

.67 

87.71 

700 

257 

17 

i 024 1 

20.9 , 

3.65 

3,29 1 

5.00 

.67 

87.39 

718 

296 

9 

1 315 : 

13.S ' 

3.67 

3.73 i 

1 

4.96 

.71 

86.93 

744 


:!3 Jersey Cows 


18.3 

S.O 

n.9 


21 OiiiirtiHev-'JIolHfceiu E, Tows 


87.57 
87.22 
8 7. .3! 
80.04 
.04 


4.0 i 

O.30 

4.92 

.66 

86.69 

785 

4.59 

3.56 

5.19 

.69 

85.97 

829 

4.61 

.3.59 

4.99 . 

.68 

86.13 

S24 

4.68 

3.80 

5.03 

.69 

86.74 

847 

4.79 

3.(53 

5.32 

.70 

85.5(5 

857 

4.85 

3.77 

5.16 

.69 

85..53 

863 

5.00 

3.79 

4.85 

.70 

85.66 

866 

5.12 

3.07 

5.09 

.68 

8u.44 

880 

5.21, 

3.88 

5.21 

.72 

84.98 

906 

5.;i2 

3.95 

5.10 

.73 

84.90 

916 

5.4 5 

4.22 

4.89 

.74 

i 84.70 

935 

5.9.5 

4.12 

4.95 

.78 

84.20 

981 

6.00 

■ 4.14 

5.07 

.09 

! 84.10 

987 


712 

728 

730 

752 

747. 

751 

700 
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(CiHii-'Ittdi’iJ) 


Sam- Total 
pies period 


yield 


25 Gnernsc*;y-JTo! stein V,, CJnw;^ 


oo3 


11 GiicniHev-llfiisteitt llnrli-yroi-s Cows 


(588 


322 

205 


half of tlie individuals, while for the (dher lialf it would be iucrorrevt by more 
than .085 either plus or minus. If milk yield were ('onstont at 10,000 jiconids 
the correspond ii}g “probable error’’ of e.stijniito of OOo-ilay j)rotein yield 
would be 8.5 pounds. Considering' a OOo-day protein >'icld of 300 or 400 
pounds it might seem good enough if the estimate is eorretd wiHiin 8 or 0 
pounds for half of the individual eow's, and eorreet within 25 or 0»0 pounds 
for any individual in the ivhole population. However, w’o do not know that 
the present lot of 130 eows is representative of dairy eows in general, and 
use of the equation is not recommended, except as an ('xpedimit to oblaiii a 
rough idea of protein yield. 


> .-a,.... u... 


9.6 

3.66 


4.91 

.69 


13.3 

3.87 

3.18 

5.1 5 


^7.14 I 

■■ 9.5, 

3.8S 


5. .1 5 

,.74' 

8(5.9(J 1 

8.0 

3.89 


4.81 

.70' 

87.25 1 

11.9 

3.94 

3.39 

4,(59 


87.26 i 

8.3 

.3.98 


4.74 

.75 

87.U(} 1 

10,9 

4.04 


4.97 

,.72 

S6.92 : 

14.3 

4.04 

3.57 

5.15 

.69 

86.55 

8.4 

4.21 

3.63 

4.92 

.70 

8(1.51 

12.6 

4,22 , 

3.77 

5.21 

.70 

86.10 j 

8.1 

4.26 

3.(10 

4.61 

.75 

86.75 ' 

10.6 

4.29 

3.R3 

5.01 

.76 

86.11 

11.4 

4.38 

3.43 

4.99 

.73 

S6.47 . 

7.4 


3.58 

5.05 

.70 

86.28 

10.2 

4-.42 

OtiJO . 

4.S3 

,7'? ■ 

8(5.47 ! 

10.4 

4.13 

3.70 

5.01 

.71 

86.15 

10.2 

4.46 

3.2(5 

5.08 

.Hit 

.86.51 

7.1 

4.53 

0.9U 

4.98 

.71 

85.85 

10.6 

4.5.1 

3.54 

5.07 

.70 

; 8C)»14; . . 

10.4 

4,(54 

3.31 

5.25 

• i i 

SO.Of) 

11.1 

4.(54 

3.(54 

5.18 

.70 

85.84 

11.6 

4.69 

3,56 

5.05 

.71 

85.99 

30.5 

4.74 

3.68 

4.99 

.70 

85.89 

6.4 

4.83 

4,13 

4.4 (.[ 

.7(i 

85,94 

11.1 

ry.Lul'l 

3..14 

4.96 

.74 

85.53 


315 

10,3 

323 ' 

ri,2 

315 

12.5 

657 I 

11.7 

315 : 

10.5 

259 ' 

‘’Ml 

13.4 
.8 (( 




■* At mean fat percentage for the ‘breed. 

percentage is lower than the corresponding 3-day protein percentage. As 
between the several breed gronps the protein equations show considerable 
divergeneej the greatest contrast being between the Guernsey, p = ,86C + .594f, 
and the Guernsey-Holstein p = 2.481 + .249f. The average of the eight 
306-day breed equation constants gives p = 1.87 -i- .398f as compared with 
p = 2.10 + .346f for the 130 cows as a single group. In the general equa- 
tion p-a + bf we are inclined to think it probable that b has a value of 
about .4, in spite of the fact that it works out at .346 in the particular case 
of these 130 cows. 
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Pig. 1. Per cent protein (p) plotted against per cent fat (f ) for 305-day samples 
of 130 cows. The correlation is r = ,755, and the regression equation, represented by the 
straight line, p = 2.10 + .346f. 

In Table 2 the protein-fat percentage equations are given by breed groups, 
both for the present 305-day samples and the earlier (mixed stages of lacta- 
tion) 3-day samples. It may be noted from Table 2 that the 305-day protein 

TABLE 2 

Trotcin percentage according to 'breed and fat percentage 


Breed 


Protein perccnt.age (p) as related to fat percentage (f) 
3-day samples I 30o'day samples 


Equation 


Ayrshire 

BroNvn Rwiss 

Guernsey ((41 

Holstein (H) . . 

J ersey 

G~n Fi’s 

G~II Fa’s 

G-H Bach Cross 
G-H Gross Bred 


p = 2.061 + 

p = 1.509 
p = 1.699 + 

p = 1.100-f 

p =: 2.402 1- 


30Gf 
.523f 
44 7f 
653f 
282f 


3.48 

3.41 

3.81 

3.2(5 

3.81 

3.68 

3.56 

3.36 


Equation 


p = 2.057 -i..29Sf 
p = 2.091 -h.SSOf 
p= .SG6-i-.594f 
p = 1.514 -f .527f 
p := 1.590 4- .43Sf 
p = 2.112 -4.3711 
p = 2.481 -4.2491 
p = 2.018 -4 .355f 
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RELATION [{ETWEEN VAT AND ENERGY 

r piKH'jiy ])<.n’ IdlogTain of milk is pJolfo*'! nil jiov- 

ulion hotsvoiMj fatpereiaitagi! and i-a.lovu*s fur ilio 

aws is r " .0817. The relutiuu belAveen tlnse Uvn i-^ anu'ii 


^.8 3.0 3.2 3^ 3^ la ^ ^2 iX^ "^S^ob 

/ytr />r/fc2'/^rA<sr 

Fia. ,2. Ciilorius of milk ciiorgv pur kilogram of mills (E) pl(‘tt<n] against, fut pur- 
(’uiitiigo (f) for llOo-day sarnplfs of 130 cows, Tiic correlation is r .0S17, and tlio 
rtigression uqnation, roprosontud liv thu .straight, lino, E = 301. S -i .11-1.1 f. 


clo.ser than that bot'vvc'on fat and protein per unit of milk (r r^.Tila) Arltich is 
natural since fat itself is a direct and dominating contribuloi* to milk energy, 
while the connection betwec.ti fat and protein is indirect. 

The regression equation .is B =3048 + 114.1f or E = n41 (2.G71-rf). 
This compares with the equation prcAdously .found (d) from 1999 3-day 
samples (which did not include the Brown Swuss data) E = llo.oS (2.51 f). 

It may be noted that the present 305-day formula agrees very closely with 
the estimate of milk energy in terms of 4-per cent milk by the .formula 
.4 X millc - 1 - 15 X fat or 4-per cent milk proportional to (2ri + f). In terras of 
calories, howcA^er, the present equation gives 761 calories iier kilogram of 
4-per cent milk in comparison with 751 calories by the older (4) equation. 
It appears tlierefore that the formula for estimating 305-clay energy yield 
in terms of 4-per cent milk needs no revision, but to convert a kilogram of 
4-per cent milk by the .4M + 15P formula to calories for the 305-day period 
the factor 761 is indicated, instead of the factor 751 as found from the 3-day 
samples at mixed stages of lactation. . 
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liie expressiou oi milk ('imfcT am a J'mirliuii (,ij; Hk' protein (]*) of tJic 
milk is tt'ivei) in J'^igiive 3 b.v two oqaatious: M 37.8 ; 21.01" arul K • 22.0P. 
3.1ie fiist is tlie iisnnl ic'asl-sqiinros iinon? ]‘('gr(‘S'>,ioii oijiiaiion. y.-; a ; lix; the 
second eliminates the a. const ant or is siiipdy y - h;v adjustiMi 1>y hsist sfjuares, 
that is, 1) — mean o.l: x divided hy tlie imsin ot y. As may iw seen i'roin tJie 
plot oi higiii'o 3 there is a very litth; ditierenee in the aciMiraey with wliiel! 
the two equations re])resent. the observat kms. In a nross way Tal mid energy 
are more closely related; but in a iiner way jn’uiein, and eni'rg\- mn;\’ be mor*; 
closely related, if one is a simple multiple of lln- other. 

The siraple-mnl1i]>le relation of protein and energy tn’ovrdnw .sja'imlatioii 
as to the nature ol; the relationsliip. If we may say 1lia,1 niiikq.irotein yiedd 
is proportional to the nitrogen metabolism of the mammary gland in lacta- 
tion, and milk-energy yield, to its energy metabolism, then we may aflvaiici 3 
the thought that the functioning of the gland, as measured liy its total energy 
transtomnations, is geared to and depcndmit ipioii a, mechaTiism of jirotein 
growth. This conception fits into the old (discredited) theory that milk 
formation is accomplished by a process of cell umltiplication and disintegra- 
tion. It may more reasonably bo taken to mean that the energy ti'ansforma.” 
tions of the milk secreting cell are dependent upon a meelianism of protein 
elaboration. (In this connection compare the work of Brody, Procter and 
xAsliworth (5) showing that the “basal” energy transformations of various 
.species of animals are proportional to their “basal” nitrogen metabolism.) 

By the equation, energy metabolism of lactation = nitrogen metabolism 
of lactation x constant, we reacli the conclusion that 'without nilrogeu iindaho- 
lism of the mammary gland lactation ceases. The milk of all mamma is con- 
tains protein, so there is no particular instance of con tea diction of Ibis 
conclusion in nature. On the otlier hand we do have soim^ particular cases 
{e.g., the marc) in which the milk is nearly fat free, yet lactalion proceeds 
undisturbed and presiiniahly in accordance^ witii liie same p.rf»t<‘iu“iumrgy 
relation. Taking this fat-free milk as origin we may n'gard fai-ridi milk 
as the product of tlio original fat-free. meeljanism phis an additiuna! one (or 
acceleration of an original weak one) in which avc liave^ a simple multi])le 
relation between fat, protein and energy. Agafin, we may say that a protein 
meelianism underlies the energy transformations that result in the formation 
of milk fat. 

The milk-protein yield of dairy cows thus takes on a special sigoiiticanee. 
Furthermore, if we accept the generalization that, as between individual 
liard-w’orking cows, milk-energy yield tends to be independent of milk com- 
position, then w'e may deduce the generalization that milk-protein yield tends 
to be independent of milk composition. Commercially fat yield has been 
forced on our attention. Biologically it seems that protein yield is more 
deserving of attention than is fat yield. After all, however, we have the 
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estimated emjiirieally from, the eoniiiion dei.ermitiations of milk and fat 
(lietcited by eonniiereial necessity. 

PL’OTElX/fjALORII-', RA'iMO IN RKLA'l'ION TO PAT PERCIiJNTAGE 
While the .foreftT)i.im' seelion lias placed enpdiasis on a constant pro- 
toiii/'ealorie ralio Ibis conslancy is only approximate. On the basis ot tlie 
y-day sain])i(‘S the (ajiiations I'claliii”’ protein per calorie to fat peri.-cntagc 
have been repoi‘l<‘(l ("!■) and are hero repeated in Table H together tvith the 


TAliLE 3 


Pfoki 

ill oolorli' Titiio 

to 'brccil and fat percentage (f) 


P' ~ Milligrain.s of protein ]k 

calorie of milk energy 

JJro(*cl 

, 3 (iny sanq 

>lea 


ijOS day samples 


j Equnlion 

1 , P'* 

(■ ^ 

P^* 1 Equation 

ATrshire 

1 5G.20 - 2.32f 

40.7 


45.7 ! P' = 58.92 ■-3.22f 

Brown Swiss 


i ' 


45.9 ! P" = 54.77 ■-2.34f 

(rUGniSOV ('0) 

! r" = 4S.S0- .S3£ 

I 44.(5 


43.7 : P' = 40.47+ .6f)f 

Holstein (H) 

P' =46.49+ .46f 

i 4S.1 


47.9 P' = 51.44 - l,08f 

Jor.sev 

: P' = 05.59 -2.32f 

I 43.6 


43.1 ; P'=:47.01- .78f 

G-H .PPs 




40.5 i P' = 55.35 - 2.09f 

G-H P.,’s 




44.7 : P' = 57.23 - 2.90£ 

G~1I Back Ci’oss . 




40.3 ' P" = 54.62 - 2.19f 

G— n Gross Bred . 

' P-' = 49.(58 - .61f 

47.0' 




* At mean fat iiereeatage for xlic to’ced. 


eorrespotiditig erjnations for the present 305-day samples. In general as 
fat i)ereentage increases protfdn jter calorie tends tu decrease slightlj". In 
the ‘i-day ,sai.viples the Holstein breed seemed to be an exception to the general 
rule. It is therelVjre of interest to nole that in the 3()5-fIay samples the 
exception disappears, and it seems safe to say tliat for all breeds there is a 
slight tendency for the anumut of protein per calorie to decrease Avith 
increase of fat percentage. 

BREEDING TO ALTER THE PROPORTION OP PROTEIN 

As above noted one object of the American Dairy Cattle Club is to pro- 
mote the breeding of cows in which the inillc protein constitutes a larger 
proportion of the total food value of the milk. Taking energy as a measure 
of the total food value of the milk, the object is to increase the protein/calorie 
ratio. Prom what has been said this object appears difficult, and perhaps 
in conflict with the principles of the life i>roeesses involved in milk secretion. 
Still, in Figure 3 it is seen that at a given value of calories per kilogram of 
milk there is a considerable range in the amount of protein per kilogram 
of milk. That is, the protein/ealorie ratio varies to. a certain extent as 
between the individual cows represented in the present 305-day records. 

Of the present records 32 cows have two lactations represented. The 
correlation between the first and second lactations with respect to the pro- 
tein/calorie ratio for these 32 cows is r = .28 rh .11. A part of that corre- 
lation is associated witli the fat percentage and if fat percentage is held 
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coiisi'imt the partial correlalioii rcdueot^ la .1.S ■:• .13, li' individua!. ditiVr- 
enecs between dairy eews in llie i>rot«‘in,'(*u]o!’ie rat in ai'o lio slubie. 

than iiidieated by these Jaw eni-relaTiorm any proi/rani af altering' iht; 
protein/ ealurie ratio of the iiiiJIc by sclet-live bi'eedin;; ajspaars ratln-r 'hoj)e[oss:, 

F.lIMJrAUY AXJ) OOA( LI eiO\rt 

Tlie data exiunitied ('oiisist o!.‘ 11if‘ bUrMiny pattia] laetaPtijn \i<'ids nF lb(t 
eows Mdth respect: to jniik Fat, milk f.i’oioin ajici nnik enemy. yields 

rvere detecainjied ])y c:ontijiuoii.s niilk v»'f-iy!i!s aial v<'!)i[)i.‘ie clieniieai ainslysis 
of 3-day saiuph's at b-wcatc inierN’ak. 

Wiiorc onh'- the iniik yield and fat yidd are kmjwu niiik einnyry yiehl may 
be estimated more accurately (r:-.985) than eau protein yield (r^.755). 
The accuracy oC estimate of eiieryy yield frenn ndlk and protidn .^i'leld is 
intermediate (r-.8M2). TJiese corndalions are Intweeii actnul and esti- 
mated yields, at a. gi^'cn milk yield. 

AVhiie the correlation between fat perccmtaa’c and cnor.u'v per Idlo.n’raia of 
milk is mncdi higher (r-.-.9S5) than tliat lietween ]>rotein percen Lagfc and 
energ'v (r=:.832) the protein-energy rclatioji is regarded as the moj’e signifi- 
cant biologically. This point of view’ is based 0 }i the fatd; that energy yield 
tends to be a simple multiple of protein y:ifild. If tliere is no elaboration 
of milk protein there are no lactation energy ti’ansfonsiations and there is no 
milk secretion. On the other hand, elaboration of milk fat may be zero 
without interrnptiiig milk secretion. Thii elaboration of milk fat requires 
the elaboration of milk j)rotein additional to that of fat-free milk secretion. 
In general, the total (and often enormoii.s) energy transformations of milk 
secretion depend on and are proportioned to the. eiaborot.ioD of milk protein 
or nitrogen metabolism of tlic mammary gland in lactation. 

According to the above inkupretalion it appears futile to try to modify 
file protein (ralorie j'aiio of milk by seiecliYc brciuling. The protein calorie 
ratio has a low vaidabilily (C.V. ^5) and as hetween snceessive lactalioiis of 
the same cow it shows a low’ correlatiou Ilencf*, to imo’ease the 

proportion of food value (calories) pri'scnl. in liie milk as protein, by breed- 
ing, W’onld be exceedingly difficult. 
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THE I'll OF BLOK Oil AMElHiiAN iB.H,!rEF«rirr OinuHHSE 

«. T. COUI/.r'j'IR, \V. 15. (JUAHIS. A. '!•:!,' f ;.!•:( iRi’; M" 

Dairy iJivhion, fJ nhxrsily of Mid itosuiht, Paul, Mhuio'-'olii 

Ho liavo lioon J'ouiuJ iii llif us-o iviulixt* I'l iia^ rE i'f P»]ue -■tr 
.Aiuej’iean lioijtiororl' choose. Tin; <iii!y liil'etaiial itOK l-ii'tov-ii hy liie aulhio’s 
priof io Ujo (hit:i securoi.l in iiiis wn-k cuticci-niiiC' (ho pH of iiiiie i-hee?.**. v.U'; 
J;urin*!s]ied b\' jhi!.l (1). Arci.n’iliny io jiair;' duln. Ihe pH <ii‘ jdue ('ie'e'^e 
shoii'Jy aCler liiunnJ'nc.lnrC' ^v;is 4 n.’'!. The pH (imppi^j ju a julnljninii al 
aboTit pH 4.45 nt lino (anl ot’ al.»uiit ,15 (ias's. Hurinu Ihe next 15 ila\K ihoi'c 
was a rMi'>id decrc'awj in flie .hydroycm ion t.-ntsefidi-alian oi' Iho to j)ll 

4.70. T,he acidity deercas(‘(l .slowly Init (juile nnil'ormiy as Uin eliooo acvd. 
Wiicai tile oxpjorinicni nas t(n’3riina1ed. at. 1100 days, tb<3 choose was at i>.li 5.45. 

Ill tJie f‘.onr,sc* oi: ot.iKM’ exp(n,‘jnifii1;i] work (2; 1ho anlhoi"' baia^ dctenuincd 
the pH Yahie.s on diecse I'rom 60 difl'ennit iftts at intervals tliiring the ripening 
period. The dclorjnination.s woro made daily .for 16 <la.y.s on Oie chee.se from 
one group) o.l! 12 lots, then at intervals o.t! 0 or 4 day.s until tlie 2(it}s day, liicn 
weekly nntil tlic eheeso were. wrapp)ed in 1‘oil on tlio !)!>1b day, tlieu ag'ain at 
180 and 270 days. This group) is identiliod as trial 4, TJie pill deterinina- 
tions were made on tiie dieese from the otiier loi.s at apipfroxirnatdy 4, 40^ 70, 
100, 180 and 270 days. 

Tlie mean pH values for tJie 12 lots of dicese in trial 4 at Hie various 
periods arc siiowii in diad; 1. Also shown are the iiu‘an p)li values for tlui 


. T'ttli*.!. 4. , 

. Ay'C'OAair *1.1. Tl!lAl.S 
• STAHOW tJ®Vl«10H AUT«I*,1.1. 



AGE IN DAYS 
pH OF BLUE CHEESE 

Chaet 1. Curve showing the changes in the piH of bine cheese with adviiiieing age. 

cheese in a, 11 trials at the poeriods for which data are available, 'To indicate 
the variability of the data, tlie standard deviations of the pH valne.s for the 
cheese in all the trials are shown. 

The hj^'drogen ion eoneenti'ation of the dieese apipieared to reach a inaxi- 
mnin at about pH 4.70 after about 24 hours. After salting, the pH increased 
* The data in this piapier are from a thesis pjrosenled by J. Spienccr George in partial 
fulfillment of the requirements for the degree of M.S., University of Minnesota, Journal 
Series Paper 1579. Minnesota Agricultural Experiment Station. 
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I’athcr I'apidly until the ('.heese were jiicrced to admit air. The data from 
trial 4 indit^ate that following piereiiig, the pH dropped from about 5.-0 to 
al.)mit 4.8, but after a few days, tlie acidity again decreased. The cheese in 
trial 4 wauHi ])iereed on the .19th day at wdiicli time the mean pH w-as 5.01, On 
the 22ud day the mean pH wars 4.77. This difference is statistically very 
significant, as the value of 3'<’’ (j’atio of the greater to the lesser mean scpiare) 
is 07.4. According to Siiedeeor (8) if tlie value of P lor this nimiber of 
obscj'valions is as great as 7.8S there is only one chance in one hmidred tliat 
tliei'i.' is no real diifereiiee in the daia. Every one of the twelve lots of cheese 
in trial 4 Jiad a lower pH on the 22nd daj^ than on the 19th day. 

On the 79th day the mean pH of the cheese in trial 4 was 6.72, This was 
the maximum pH reached. A gradual re-acidification of the cheese occurred 
followdng this period. At 180 days the mean pH was 5.89, and at 270 
days. 5.72. 

The mean pH values for the 60 lots of cheese in all trials followed much 
the same trend as the cheese in trial 4. The drop in pH followdng piercing 
is not evident in the data for all trials as the pH values were not determined 
hetw'een the 4tli and the 40th days. The maximum pH recorded .for the 
cheese in all trials w’as on the 70tli day; however, tbe actual maximum was 
probably reached as in trial 4, sometime betwuien the 70th and the 100th days. 

The cheese in all trials showed the same li'cnd in gradual re-acidification 
■witli advancitig age as tbe cheese in trial 4. The mean pll on the 70th day 
w^as 6.24, on the 100th day 6.07, on the 180th day 5.91 and on the 270th day 
5.69, The value of F in comi)aring the pH values of the cheese on the 70th 
day and on tbe 270ili day is 9.68. A value of F as great as 6.84 for tins 
number of observations indicaft's that there is less than one chance in one 
hundred that there is no real difference in the data. 

SUMMARY AXD CON'CLUSIOXS 

1. The acidity of Blue cheese in these trials reached a maximum at about 
pH 4.7 within 24 hours after manufacture, 

2. With the exception of a temporary increase in acidity following pierc- 
ing, the acidity decreased gradually to about pH 6.5 at about the end of the 
third month, 

3. After about the third month, the acidity of the cheese increased grad- 
ually to about pH 5,7 at the end of the ninth month when the exi)eriinent was 
terminated. 
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,V PLANT STPJ'^y OP PA'ArA<;PI) AND DFiFEOT'iVK .MiL-K BOTTLES 


r, T. ■JiOlO’Ni* ANO il. A. 'riJKULKj?. 
Iir.'<((irch l.iiliitViilr.rii finlh siturr. Mil. 


jii itiUfii ('(iiisidci'alioii (mmm! in ili*' (‘t'l'iioiniu 

and pru'-tira! iiiiporianna (»!' brokati, daitia'j-cfl, and di'l'i-t,-! i\f' liiilk ludllas. 
KVm\\t'idH)Vt’U il; rnporB-d lii*' rasulL of niTuvIs lo iiip)Vt>\a tin' rasisiaiieft 
of boil It'S 1(» ('liijtpiiijp and I'etaainnojidf^d a "i’oiip (tf lasts Lh’ bottla quality 
aouirol. ( 'leinant, Bain, a, nil Ovani t2) studied brft.ilo In'cakapo .rroin i;3ia 
stainhtniiil of desia’ii. They found that many Iiolllns wcee disearrlt'd 

beeari'^i' of tdiqtpin.q' and Bud whb* and nijuM ehan^'es in Inniperafnre wem 
liuporlaui factors in beeakau’e. 'I'liey eonelnded thal httiile hrealcage in 
the ])la}d.s siudiet} de])t;tided to a larirt* deyns'e <tri the }>lan1; amnipfeinent and 
the efinipnient nsed. 4on.es (4) and AiitA^an’]'>en. Ih’ebler, and Hbrfuler (4) 
vepoi'ted on i.lie faet'ors influtnunne’ Ixyttle seratchinir and etebinp'. iMolir (51 
discussed the pro]>le)n of Itoltln bi*eakap:e and bottle loss. Dey (B) reported 
a plant study of bottle damage in Avlmdi he concluded that; defective nev 
bottles, the -svashing operation, and improper handling in cases and crates 
were the chief causes of bottle damage. 

These studies have been largely com'.ei'ned with tlie effect of plant equip- 
ment and handling on bottle breakage. The present sind.v was matle to deter- 
mine the eliaratder and source of the defetds whieli rendt*r milk bottles unfit 
for use; the occuiTencc of defect ivc Ixdthis in the daily <^y<!le of usage; and 
the relation of retail-wholesale sales disti'ihution to the life of the holiles. 
Two large milk plants using buillcs of differenl inaunfaeiiire wore selcetc'd 
for tlie study, Altout 50'// of the quarts used in .Biant B were* Preajn-lop 
style. Plant A used the r(‘gii!ar or “straight neck” style exclusively. 


I. U’E.JECTUO DEFlCs-'l'IVJ’. P.OTTLES 

At each iDoint in the plants wl'icro defective or bniken bottles were picked 
out, cases Acere substituted for Ibe millet cans and the bottles wm'c saA^ed for 
examination. Papim bags vtme. provided for bottles broken into several 
pieces. The locations of (die bottle eo! lection stations Avere as folhovs: (11 
return-bottle I'CceiA'ing room, (2) Avasiier inlet, (o) Avasher outlet, (4) liottle 
fillers, (5) case filling’ table, and (5) cold storage room. At the tnd of the 
day’s operation the rejected bottles AA’ere moA’ed to a convenient Arell-lichted 
place for a careful examination. A rei'ord Avas made for eaidi botth' showing 
the bottle mannfaeturer ’s name, the year of mamifaeture, tiie typie of bottle, 
and the defect Avhieh resulted in the rejection of the bottle, A careful stinly 
of the bottles resulted in a classification of deh'i'ts as folloAvs : 

deceived for publication January 14, lOttS. 
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1. Impact shock 

Impact or meelianicai shock damage is idei 
iiant of a scar or shatter spot on L* 
hottle is badly dismembered, as is 
age, the edges of the glass fcai 
■which stM’ves f urther to identify the t^ pe 
a special form of impact shock breakage 
giaiieing blow. The jdane of fraetuie is 
to the inner surface as in regular impaci 
tially a chip in which the flake of glass p 
filings in place. Some spalls extend dc 
are commonly known as “butterflies, 
reaxlily on the peaked and rounded regio 
bottom rims, and bottom ridges. (See F 

CAPSe^r 


the bottle at the point of impact, w hen the 
frefpiently the ease in this type of 'break- 
■ments have a rippled or streaked surface 
of breakage. Spalls and chips are 
resulting from a sharp angulai oi 
across the surface and not llirough 
oiinthr hrcakane. A spall is essen- 


’ Up 

i /p i^oLD Sepm 
■ Lip Roll. 
\Npck 


’Surface' 

Outer _ 
Surface 


Bottom Bottom 
R/dfie 

Fia. 1. Milk bottle nomenclature. 


2 . Thermal shock 

Thermal shock cracks are non-ragged and curve smoothly. The edges of 
the glass severed by the crack are free from the ripples or grainy appearance 







A ftTI'DV <.»!•' DA.\lA(ii;j> AM) DKlM^c'TJNl:; AJJIJC lioT’nJ> 


ftf inijifH'i Tli(‘ fiuls of I litM'niMi ''ln'-'-k nsnuilx' iad/' d) a jxoinl 

of ill vi'dltiliiy and inali*!' Hotiio ioUN liii' ('I'ack-s may ajiiH-ar lo sliurlau 

and icMiyliuMi a'^ llai liuilifs as'c xsarnifti and i-nidad. 'riaManal slm»‘k f-rai'ks 
du iiol always iVuia lUihM* In inin-r snrraw,* inil may !)•“ in I'ilhm' mu fat-n 

and t‘\1t‘ud only pai'llx 1 hi'oiiak liin nia'-s. k’lno, aliuo'^i iinisihlc, liirriiial 
slinck i-rai'ks max l•(*'|H(T^‘ a -nildi'it oi,t»liuy fii'i-iM .saidi rojd milk a1 1he 
liiinr fo opi'ii llicm. hdii'iimyi-imijy of iim f-nmnosil ioii ni- a!nioi-iu;i] 

lonsions on tin- holt in >.ur!'ai'o a-, a i=("-;ull of inii'o'opt'i’ aiun’aliin:' mdiiin's iJjo 
r(>^>istancc l<t iiio norma! icinimrainro i.-hanyi's in (Im wa'-hm* and a! 
ihr (iiit'r. It iv1ims\‘ wrakosl lioll xvliiidi m-ai'k wlani tlsi"- IriiijHM'atiirrs 
are not arcui’ately controlled, in the vva.sliiir. Hjadls, {diijis. and manufactio’- 
ing: flaws nia.Y a,et a,s iinclei for tlieniial sliock cracks. 


3 . Etchmg ■ ■ ■ 

Etebhig of bottles is acijiimulative and results mainly i'roni the continual 
rubbing together of bottles on the cwniA^eyoi's from washers to flll<n-s. This 
defect is praetieally absent from bottles in plants rvliere tlie bottles average 
less than 25 trips. EteliecI bottles aref ejected because of tlieir I tad appear- 
ance. ■ 

, ' 4 .' 'Mmiufadurmg 'fim^s ■ 

Stones are opaciue or traiispareiit particles <»f foreign material in the 
glass mass. Bottles containing' stones are rejected because of their bad 
appearance. Stones are nsually sm*round6d^ b areas of iinx>roper]y dis- 
tributed coraiiressioii or tension and aet as nuclei for tliernud or impact 
breakage. 

Blisters are large air bubbles near file surface o!‘ ihe glass, Blislered 
botile.s are rejeclod because of bad appearance and alstj hecanse the thin wall 
of tlie blister is easily rupti:n.’e(l leaving sharp edges and a cavif^x . 

Miscellaneous surface flaw-s are eiiconiiterf'd .s])oradifa!}y in new hnitio.s 
in significant numbers. They result from ineiflcit.'nl inspection at the glass 
factory. Bottles w-ith such flaw-s are rejected Imhuiusc ot ilieir bail a]i]K‘ar- 
ance and their susceptibility to breakage, uji'ca'-ionally lop-sidinl or oihei'- 
Avise inalforiued bottles are encountered "whi id i pnsent washing, filling, or 
capping difficulties and must he rejected. 


DfSt’USSTOX OF KKSUI.TS 

The damaged and rejected bottles of various sizes picked out at the two 
plants are classified in Table 1 Hc.cording to the defect or ilamage which 
rendered them unfit for service. It Avill ho seen that spalls and chips occurred 
most frequentlj^ around the lips ami the bottom rims of bottles, lloltom 
ridges were cliipped in the small bottles of Plant B largely beean.se of faulty 
bottle design. In Plant A most of the impact cracking and breakage of the 
quart size, AA'-as in the lip and neck. This is pi'obably related to the large 
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of ihoi’Uiai ''lutek era<*ks in tiiat. rogioii, A fine almost iuvi^iljlo 
tltcrnml slnu'k (‘]*uok imiy Immk opoii us the rosnlt of an iuipjoit wl!i(']i in i 1 ''<‘!f 
\^oukl nttt i)i“ sufliciotiily foj’coful to (lama'll-* a porfcot Ixitiio. 'riiiTo wore 
many ilioriiiaf simck (‘paoki'd quails and pints at Plant A and mmiy ;ii‘ins at 
IMaid Ik 'Tins was luidoulnodly n'lati'd to 11m (jiialily of lln* Imttlos lisc-d. 
■-im*!’ cark pianl had tla* saim* kind of wasidno' macliiims and ])rat‘1ifidiy 
lia* sumo 1(‘iupoi*al Hpi's 'wci’n iis«*d. 

The siiiail hotlh's follouod tlm ji'oncral trend of kri'.-ika'ic as slimvii liy lije 
qnar! ftotiiiN. .Mttsj of the impact ^li(n*k damaii'!* was in llm !ip and boltoiu 
rim rt‘-,:i(ais ami most (d' (In* !lu*rmai slnn-k dannkun Avas in iim lip To^'ion. In 
Im.iIi ]dants llm yiil hojlios had tin* lii^dmst total rojootion porot'nlati'o. Tlu'y 
wore fulirmcd hy (pnirts, ^ pints, and pints. 1'lm low rt'joidion ■pfM’f>('n1nf4'e of 
pints is atfrihnled to timir short life as indicatod by tlndr Ioav iniinb(n*s of 
‘’trips ]»fT botth\” (Son Tahio 111’). Tin* jiijrli rojoc.tion pi'iwnita^’o of tin* 
gills can not hi* readily o.xidained hy the data availabh*. 

n. DEFECTIVE BOTTIiES IN' FSE 

In order to study the oftleionf-.y of the plant bottle itisp('<*tion at I'lant A 
and to determino if hroakage was occurring in tlio plant, a spi'cial sanpding 
was made at the following stations: (1) return-bottle convoyo]’; (2) at the 
hotth? Avasher ;insl after the last idilorine Avater spray; and (It) at the case 
couA'-eyor entering tlni refj’iijernlor. One buttle Avas picked from the same 
pocket in eveiy sixtli (pmrt ease at the conveyors, and one bottle Avas picked 
from the same place in evi'i-y sixth roAv of the sixteen ])Oid<(!t Avide quart bottle 
Avaslter. Tliis sa-nqiling provid(*d approximately 1000 hottlf's ri'ja'esonting 
each stntifm. Tliese bolt he; avct!' <*areful]y examined and the di'h'cts Avero 
noted and tabulated. 

A summary of tlie principal defects fomid in the butiks at the three sta- 
tions is shown in Table 2. It is iiil(‘resling to follow the course of tin* defec- 
tiA'C liotthN in tile plant. Bottles delV«dive as a result <d' inijiaet. shfmk Avere 

TABLE 2 

in ficimvlcfi of quart hvUtts in Pianl A 



1 Emply rcfiicur'd ■ 

Bottles in . j 

Fill('d Pottlos in 


t 

■ ■ • 1 

1 ■ 

Lot ties 

ivaslKjr 

ri'fcige 

rater 


No. 
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reduced in percentage by the rougli inspection at the washer inlet. This 
included principally bottles with broken necks and sides. The inspection 
at tile washer discharge and at the fillers reduced further the impact .shock 
d('fects. This latter inspection removed some of the bottles witli the larg'e.st 
.spalls and chips. The thermal shock; cracks were increased or opened np 
hy tlu; washing opeintion aiid were again reduced by the -washer di.scharge 
and filler inspection. It appears from these data that impact shock damage 
occurs largely outside the plant, and thermal shock cracking occurs in the 
])lant. The mairafacturing defects seemed to in crea.se as the bottles pa.ssed 
through the plant. This is an inaccuracj;' resulting from the fact that it is 
difficult to see some nianufaCturing defects, notably transparent .stones, until 
the bottle is filled with milk. A significant fact is that most of the so-called 
“brealfage” at various places in the plant docs not necessai’ily occur at the 
point wlu're the bottle happens to be picked out. One exception is the waslier 
discharge in.spection which removes the bottles seriously cracked by thermal 
shock in the washer. 


Ill, RETAIL-WHOLESALE SALES DISTRIBUTION 

In Table 3 i-s shown the approximate distiihution of bottled prodnet-s 
from Plants A and B to retail and wholesale sales in. comparison with “trips 


TABLE 3 

ILclail-icholesale sales distribution and “ trips per hut lie 


Plant A 


PI .-Jilt B 


Woiglitcd Average | S7 | 13 | 17.2 1 .'72 i 48 | 8.9 

Inelndea schools. 

per bottle. ” The data .shown as “trip.s per bottle” were obtained hy dividing 
the number of bottles of each size bottled per mouth by the number of ne^v 
bottles of each size pureha.sed per month. This was averaged for the period 
of 9 months prior to th.e examinations. There were no bottle deposits re- 
quired in either ea.se and therefore much bottle loss resulted from the whole- 
sale distribution. “Trips per bottle” is largely dependent on bottle lo.ss 
outside the plant. It .should be noted that school .sales are iueluded in the 
wholesale group. It is a large proportion of the total half-pbit sales. The 
bottle returns from schools are excellent. 
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A STUlVr Oi: ]>AMAGED AND DEFECTIVE Alt I -K )5{n''rrii;rt 


STJMAIARY 

A study of the damaged and defective milk bnttlos and I'olatt^d data in 
two large bottlmg plants I’esulted in tke iWowing eonelnsians : 

1. Bottles were rejected because of impact slioelv brealjnge and damages, 
Ihernial shock eraeks, et,elied surface, and manufacturing flaws. 

2. Spalls, eliips, and impact breakage in general o«tcrirred most fre<|neiit]y 
around tlie lips and the bottom, rims of bottle. Sharp edges on tlie bottles 
contributed materially to chipping and spalling. Tliernial sliock eraelvs 
f>ccTirred most frequenl i.\' in th(‘ lip and neck region. ,A signiiii-ant amonnt 
of thermal shock eraekittg oi'.<,<nrrcd in the bottle washing o]»‘i‘a1ioii. 

3. The rejeetion percenlagcH were in the increasing order; jiinfs, ! pints, 
quarts and gills. There was some ridation between low rejection and fe\v 
“trips per bottle. ” .Large percentages of wholesale distribution wilTmnt 
bottle dejjosit were accompanied by few “trips per bottle. ” 
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]:>L\(JE..\Mj\lATr(; .MKTDijD OF PREBENTENTl 'FJIK jfi.sTOPV 
OF nEFUoDlTCTlON IN A DAIUr IlEiiT) 


B. W..M:.E.-\D ■•■■■. 

Cull' fjr (>,' , i of California^ DiiviH 

Foi- many vcars iiurii-iill iii’jii yoliou'es and oxjinriiiiCitt bia.li'iii.', iiavn I'l'i-oiii - 
mmnk-d llm iiitpi*o\ ciniml nf rondiu^^' nuif hods^, Ilie eijniinal itm oi‘ lou -|trndui-- 
iti^' and i iu^ pivifx-r Nalat-litHi oL' Fraeniiny wtoek. Alilionyh this jimyram 
has .i-asii]ji>d iij JiioiSi ahiaimd. tiairy prodTudion, there is still rafm) J‘!>i* (.-nMsjd- 
erable iuiprovmm.ml. 

Lo'W pi'odnelion is I'c^posisibie I’or only a small pereeulayc* of iho total 
Jiuinber oi‘ ciuws (aillfM.!. Nany are disposed of eaeli year for other rea‘-ous, 
amoiiy whic'h sterility and shy-breeding probably stand out as Injiiily itopor- 
tant factors responsible for llte large number of replacements rctpiiretl 
aimnally in the average herd. 

Many cows of yi’eat poteniial producing ability are slaughtored and tbejj* 
desirable eftecds on the h.erds lost because of their failnrti to rein’odnt;c. Tin* 
,s(?ari‘h for superior germ plasm -will imj^rove the dairy (oav popiilalion but 
little unless such excellent animals can reproduce normaJiy over a pt.'riod of 
yea,rs. 

In studying^ tlie causes of low effieieuey of reprodaci ioiu we wondered 
wliefher certain types of repi'cahietive failure might be <1iagnoHGd directly 
iVom a study of ihe breeding am'i calving records. In tlie literal nre. however, 
we liave been unable to lind a satisfactory luetbod of analyzing sn<*lt data. 
This paper will lher*'i‘ore present a diagrainniatiti inetlaid of assembbny 
breeding data for analysis. 

A eomi))‘ehen.siv(' survty of tbc breeding efficiency of a dairy hej'd nalm- 
rally rtspiires, first, a, 'ejinplote and accurate daily recording of ah brei'diims. 
ealviugs, and veterinary e.vamiuatioiis on an easily accessible form. Hreeders 
commonly enter .sue-h data in a bip~])ocket note book, listing the services and 
calvings in (•hroiiologieal order, A few use a method resembling that shown 
ill figure 1. The cardj measuring 19i x 171 iiiebes, will take care of a 40 -c(av 
herd. The animals arc listed by number in ordei* of age — oldest to youngc'A. 
rrovision having been made for two calvings, the card need imt be renewed 
oftener than once each year, When any cow has calved twii'o, a new card is 
made out, and the cows are again, listed in the original order. At birth, 
heifers are numbered ami entered iminediately in the pj’oper cohnnn. Dates 
of disposal or purelmse are also entered, to the right of the cow number. 

Keci'ucd. for ]»!{l)rK'ation .laiiuary 17, 1,03S. 

1 The exporimental work reponed in this paper 'became cooporidivt* with tlin IhiiU'd 
Slates Bureau of Annual Industry on .February 1, 1937. 
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A D[A14K,AM.MATK,‘ METIKM) (>F j^JjRSEXTlXC; THE HISTORY 
OF R‘E]’Roi)r('TlOX iX A DAIRY HERD 

S. W. Yi-IAIt 

Colli tfi.’ of J i> (• iih'if t'tC,i of (SaliforiCn. DuvI.h 

lAsr iiiaiiy y«‘UJ‘S ii.iri'iriiilin’iil aiui f>,]»t*r.iiiirut, lia\ i*. vi.'i'oti!- 

ju<']!deii l.iic iHiprovanifiit of feoiliiia- nn't ii<!(!s, Rhi (‘liiititiarioH of low-proRut'- 
iiig' (rows. anR fhe jij'opor ioij (;r lnj-oodiiii:’ .stook. Alliioupli iJiis proyrain 
iuis roMiitod .iii Jiioro cfliciont dairy jiroi.liHjfiut!. l!is;rr is si. ill frn’ eoii^id- 

orai)1o iiupT’ovoiicnl . 

prodiic.jiou is re>}) 0 ]isi])Jo for only a small jjorctatlai^’o of tlu' fotai 
luanhoi’ of co'ws caiilcd. Alnoy uro tlls])ostal of ear.k viair l‘o.r oiiior j-ousoos, 
among wliicdi stovilify arul sljy-hroading ]irol)ably slaiid ont as liicldy impor- 
tant facto]“.s I'osponsiblo for tla^ large ninnlior of roplacemeut.s nHpsired 
annually in tlie arerago herd. 

Many rows of great potential pi'odneing ability nro slangbtered and llieir 
desirable eil'eets on tlic iiords lost beeausc of Ihoir failnre to i‘(?iproduee, '’j''lie 
scareli for superior .germ ])]asni •will im])rove the dairy cow population but 
little unless siieh excellent animals can reproduce normally over a period of 
years. 

In studying^ the causes of low efiicie.ney of reproduction, we wondered 
■whether f.'ortain types of reproductive failure might be diagnosed directly 
from a study o,f llio breeding and calving records. In Ibe litemture, bowcver, 
■we have been unable to find a satisfactory method of analyzijig such data. 
This paper ■will therefore pi’estmt a. diagramniatic method of nssembling 
breeding data for analysis. 

A eoi)i]n*ebensive Kiir\’ey of the b?*e(!ding efficieney of a dairy herd, natii- 
rally I’cqnires, first, a eomplot.** and aecnrate daily recording of all breedings, 
calvij'igs, and veterinary exan-iinatintis on u'fi easily ac('essible form. j'>re<*d(*rs 
commonly enter sncJi data in a bip-jxicket note book, li.sting Ibe services and 
calv.ings in (dironologlcal order. A few use a iindliod resembling that sliown 
in figure 1. The (uird, measuring 19| 174. inebes. will take care of a 40-eo-\v 
herd. The animals ai’e listed by number iu order of age-- oldest to youngest. 
Provision having been made for two calviufjrs. Hie card need not be vene.wed 
oftener than once each year. When any ('ow has calved twice, a new card is 
made ont, and the cows are again listed in the original order. At birth, 
heifers are nnmbei'ed and enlerefl iin7nediately hi Hie proper eoltmin. Patc.s 
of disposal or pui-ehase are also entered, to the right of the eo^w numher. 

Itecchanl for pid;Iieatioj) .lauiiary 17, lgt5S, 

1 The experimental ■work reporteil in this paper lK'<*ini!e e,oo])cra1:5ve‘ with tlie YniteU 
States Bureau of Animal Industry on February 3, 19;i7. 
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lienee llie earcl sevves as an iuvejitory as well as a Inwlia^ and eah'injj nee- 
ord. This syslom has ])ecii used in Ihe e(»llejjfc herd for fonrlecni ycatrs and 
hy a iiiuiiber of daiiyineu etiojxn'utinp,’ whh Ihe inuversif.T in an exia‘i‘ini(3ii1a? 
inill association foi* t,(‘n years. Tlse data ^^'hen rer'ordei! in tluN manner are 
readily a(‘ces,sih)e for analysis. 

ft is hard to obtain an inielli'iihle pietnn' rT tlj<‘ <‘ffieieni'y of r(*|)rodiii‘1 imi 
ineiY'ly tlirou^]] an asseintdane of hri'edin" and ealvine' dates. Sneli data 
have little ineaninu' when ])nhlisl]r>d in tabular fonn. Fitiures 2 and It 
af.l(‘nipt. to ]>r('scnt dianrannnatieally ihe liistories of reprodia-t ion in two 
California dairy herds. 

The former dephds rt*asonably hi!i!'}i effieit'ney of re} trod ind ion, over a 
period of slightly less than seven years; tlu^ latter, normal re]>rodm.'tion for 
the first, 114 months followed hy a })eri(id of derided ly ])nor rejirodnetion. 
The long intervals between breedings, the oceurrenee of abiO’tirms in a herd 
negative to the agglutination test, and tlie ninny i-ases of pyonieira pr«‘seHt 
a typical picture of Triehmiioniasis as the probable cause, latcn* verified by 
actual identification- of the organism TrivJionionas /oCos (Uiediniller). 
After this diagnosis, wbich took place in Mai’cli of IfflT, the, chart shows 
oiie phase of the disease-elimination measure — the recoi’ding of iieat periods. 

The diagrammatic metliod of presenting hreeding data -is flexible and 
may he adapted to a nnmber of different t^^^es of sndi data. Bepnrts of 
veterinary examinations arc desiimble and often essential. 'Wbei’e more than 
one sire is in use at a time, identification on the chart may be valmdde. 

A summary of the data recorded in the diagram is not always nei'cssaiy, 
since one may obtain a fairly aeeuratc picture of the sitnafimi at a glance. 
Should such a summary be ni'edi'd, limvever, the method used will depend 
upon the vievi^point and the desired result. 




OT.%nTAUY 

A diagrainmalie method of showing the history of reproduction in dairy 
herds is presented. The advantages of tliis method are as follows: 

1. Tlie reproductive histor\- of the eiitiri' herd, over a long period, may 
bo seen at a glance. 

2. Tbe individual performance of each animal can be easily followed. 

3. Frequent recordings of data on the chart permit an early diagnosis of 
abnormal rei^rodiietion. 

4. The method greatly facilitates the analysis of the data from various 
angles. 

2 This wrificatioji was luado by Dr, If. S. Caiiuron in the Divisiou of Veterinary 
Science. 



COMPARISON OP TRYPTONE-OLl.TCOS E~ -S K I M MILK AN.i > 
STANDARD NUTRIENT AGARS AS .MEDIA IA)R 
DETERAIINING THE 3UCTEin AL 
COUNT IN ICE CREAM' 

V. D. FOLTZ AND W. IT, MAJn'iN 
Kmims AgriciMvj-al k^lulUitt, Maiihfilhiii 

Tryptoiie-giiieose-skiiQinilk agar lias bwn ])rop<>so'J as a ninro sitiiabl*' 
medium than staiidaiM for making tola! ('omiis on 

ice cream and milk. AYliat effect the new medium will have <n£ IjaOcnnal 
counts is of vital interest to the ice cream maniil‘n(‘tin’er wlm may he retjuirod 
to meet standards wliieh were adopted on tlie basis of slandard agai* connls. 

A study of 192 samples of commercial ice (oaiam was jiuadf; by Dahej-- in 
which he cfompared standard agar, standard agar jilus snorow. and 1ry])loi!e 
agar. He reported that the tryptone agar gave higher lolal ('uiuds foi- ice: 
(iream than did either of the other two agars. The avej'age logarilhuiii; count 
fo]‘ all samples on the standard agar was 48,160 and on t he 1 ry|)t fmc a gar, lOt!,- 
400, or an increase of 151 per cent. The greatest iierefmlum’ im-rcasc ^^•as 
recorded for tine low eonnt samples. Babel noted lhal 28 .-rf the. 192 samples 
ga\’e knver counts on tryptone agar than on standard agar, 89 gave incrtnises 
of less than 100 per cent, and 81 slunvod increases of ov«!r 100 j}{n' (ieni. 

Another eom])rehensive cmuparison of t.lie two media ^va^ fiiinh’ by Robert- 
son,’' in whicli counts on 412 sam])}es of ic(! cream w’cre inade by fi\e diflVu'ent. 
iee cream (’ompanii^s using the stMudard agar and tryptone agii?- ai humbatitm 
teuifieratni'c's of 92''’ C. amt 87° C. 

The logai’illimie average of the hacteria! counts uhTaim-d f-n stnnfUu'ii 
agar jdates iiicnlad.ed at 82° (t was 187 per cent of the t-oriut-, o]>t,ain<.'d at 
87° C. The avei-age bacterial counts when tryptone agaj* was i)t<'uha1f<(] at 
87° C. and 82'' (A were ,110 and .154 per eent, resjicctively, (jf the conuts 
made with standard agai*. Robertson’s stnd.v was eonfh!et(‘il on i*m creams 
with relatively low baet<.'riul counts. 

In the. study here rei'orded, 279 samples of commercial vanilla ice <-tvani 
were analyzed. The samples were collected by the State Dairy (kmnuissioner 
of Kansas from lieensed manufacturers located throiiglamt the stale. Prac- 

deceived fee jiuliTicfUioji tlaunary 4, lt)3S, 

1 Contribution No. ITJ, Dojaivtment of Bti«teriology and No. 12J, .DojculnK'ni of 
J>airr Tlusbainlry, 

^.Bahi‘1, i\ J. SigiiifiwuK'c of Laboratory Tests in 11u» tVinirol (U Tv,* Cronnu Tee 
Cream Trade Journal, 32, i\ 3o. Sept., 1936. 

3 Eobortson, A. TT. The New Proposed .Procedure for M alii tig .fee Cn'am Pinto 
Counts. Eoport of I’lTieeediiig.s of 3{5tli Annual Convention, tut. Ass'u of It-e Cream 
Mfgrs., Vol. 2, p. 132. Oct., 1936. 
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tically all tlie samples were pint size, faetory-filled packages obtained from 
large wliolesale plants, counter freezer operators, and small retail inaniifac- 
tnrers. The samples were refrigerated witli dry ice, and transported to tlie 
laboratory at Kansas State College where the bacterial eonnts were made. 
Tliree plates eontaming 1/100, 1/1,000, and 1/10^000 dilutions were ponred 
with standard agar and incubated at 37° C. Six plates, two of each dilution, 
WT:re prepared nsiug tryjjtone agar, three of which were inetibated at 37° C. 
and three at 32° C. Samples were replated which gave Unsatisfactory 
counts, from the standpoint of number of colonies per plate or discrepancies 
in counts from the three dilutions. 

In Table I the bacterial counts obtained are classified into groups on the 
basis of the total count on standard agar. The number and per cent of 
samples falling into each group are indicated. The logarithmic and arith- 
metic average coimts obtained on standard agar have been arbitrarily as- 
signed a value of 100 and counts obtained on tryptone agar at the two 
incubation temperatures are expressed as percentages of the standard count. 
The counts are well distributed over a wide range with 57 per ceut falling; 
below 100,000 per ml. on standard agar incubated at 37° C. 

The logarithmic average counts obtained upon tryptone agar incubated 
at 37° C. were from 125 to 169 per cent of those obtained on standard agar, 
the average for all samples being 137 per cent. At the 32° C. incubation 
temperature the counts varied between 154 and 200 per cent of the counts 
ohtamed on standard agar with an average of 192 per cent for all samples 
(Table I). The arithmetic average counts obtained upon tryptone agar 
incubated at 37° C. were 142 to 494 per cent of those obtained on standard 
agar, the average for all samples being 132 per cent. At the 32° incubation 
temperature tlio counts varied between 139 and 974 per cent of the counts 
obtained on standard agar, the average for all samples being 156 per cent 
(Tahlel). 

As a convenient method of expressing the relationships of the counts, 
the ratios of the tryptone agar counts to the standard agar counts ^vere 
calculated by dividing the tryptone agar count by the standard agar count. 
For example, a ratio of 2.0 would mean that the tryptone agar count was 
twice that of the standard agar count. These values are presented in Table 
II. In this table, the relationship of the counts obtained on the different 
media and at different ineubation temperatures is indicated. Sixty-nine per 
cent of the tryptone agar counts at 37° C. were higher than the eorrespondiiig 
counts on standard agar, whereas at 32° C. 87 per cent of the samples 
showed higher counts. Comparison of the counts at 32° C. and 37° G. on 
tryptone agar show that 74 per cent of the samples gave higher counts at 
the lower temperature. The calculated ratios of tryptone agar counts to 
the standard agar counts are greater in every instance for the 32° C, tempera- 
ture, than they\\re at 37° C. 
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2'0e; 

For of 27!( snii!pi(‘s the ratios of the iryp1(Uie n'j'or rfoints 

at 32” C. to tile slaiidurd ap’or rounis at 37° C. ranged frtirn O.lo Ift 3i2r).() Avitli, 
an aritliraetic ineaii ratio of 4,11, ajid a median or jnitldlo rat io uf 1 ..32. Wlmn 
eoinparisou was made of Iho i*idio of Iryplone agar inr.nhuTod a1 32 (\ Io 
that inenhated at 37° F. it was Found that the ratios rauged fi'oii! 0.1 <1 io 
137.0 with an arillimotif' moan ratio of 2.'16 ami a imidian of 1.23. I'lu' moan 
ratios are somowliat highm- than \v<iri1d. be OMj)(‘(dod due to the infhioru'o <4' a 
few extremely iiigh i-alios. Tiie median ratio g’i\'os vahu's wldidi ennipare 
very cdosely will! 1 he ariflmieih', average counts. (These valiO's "Wt ro 'hta tiled 
fj-om a stndy of all flie assemhied data and arc* nut slmwn in the i-onilensed 
table.) 

DISCUSSION 

It is evident irom llieso data that the tryptone agar gave Idglier avm-age 
eonuts at both 32" and 37" F, inenbation temperatures in all tin* various 
ranges than did the standard agaj* at 37° (J, This is in agreement witit the 
results r(‘ported by other investigators except that the percentage inereaM's 
are not as great as thost* olnained in other studies. The inenbation tempera- 
ture was an important tact or in detern lining the corn it on tryptone agar. 
The change in im-nbation temperature from 37° C. to 32 '' G. prodm'cd a 
greater percentage increaM} in cormt tlian that affoctetl hy change in the* 
uiedimn. The logarit hiuic* and arithmetic average counts fur the varioim 
bacterial ranges wore not noticeably dilferent In some of tli*' comparisonH 
wliicli have been made the ])m'centa8'e increase was great m* in -llu* liigher 
bacteria ranges than it was in the lower range, s. In this stndy no aileurjd. 
was made to determine •^s'hat type or types of organisms tvere respmislhle 
for the iiimvascd counts ohl.-diied on trvptone agar; .however, a dudy is now 
in I'lrogri'ss which may give some informalion on this point. 

The ice cream manufadui'cr who has had dinienlty in meeling present 
standards will he ■rt'ijuired Io exercise even, greater sanita'ry precuulitnis in 
tlie manui'actnro of his 'iiroduct if the tryptoiu' agar and. 32° F. temperature 
are adopted, 

SUMMARY ■■ ■ : . 

Bacterial eomits Lavi* heen made on 279 samples of commercial iec ert'ain 
using standard nutrient agai* and 37° 0. incubation touiperatiuv ami tr>'p- 
tone-glncose-sldmmilk agar incubating the plates at 37° (1 and 32" F, 

The logarithmic avimage of tiie standard agar counts at 37' F. was 3(),5(K) 
and the counts obtained on tryptone agar at 37° C. and 32“ F. incubation 
temperatures were 337 and 192 per cent respeetively of tlie standard agar 
count. 

The arithmetic average of tlie standard agar count was r>,49(),0f)0 a.nd the 
eomits obtained on tryptone agar at 37° C. and. 32° C. wei’e 132 and 15 B 
per cent respectively of the standard agar count 
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Ti-IK OiiD STOllY' OF TYPF .AND PDODrcrrjOX 
LYNX COJ’EiaXI) 

Amrrimn ,lrmij Vntllr Chib, \<ir Y„rl,' 

.riie prob!o.i]j of typo and produotiou ]i«>s Itaoti of [tarairMiUiit Is* 

breeders .tor g'eiieratiun.s. Tlie iaipoiiajice of desirablo f-onroriiialioo was 
rocogtnized early by the ])ree('lin‘s oj) the Island of dct’sey when the SiMin* 
eard or seale of -[Mdiits was drawn uj) in lS:t4. D itas also beeji more ilntn 
titty years since the first aiilluaiticaled hiilltn* lest A\as snj)erviseil by tbe 
American Jersey Cattle Club. During all of this lime bretalers have con- 
stantly striven to improve both tiie conforniation and the i>rodtU'ing ahility 
of our dairy cattle. 

.In 1932, the American Jersey Cattle Club eslabiislmd tlie .lersey Herd 
Classification program providing for tlie ins])Gction and rating of Jersey 
cows and bulls solely on the basis of cou.l!ormatinn. 'riie iiispeidirms are 
made by a group of judges aj)proved by the American Jersey (.hiltle Club 
and the cattle are given one of six ratings dejiending upon their coii/onna- 
tion, in relation to the scale of ]3oints of the Jer.sey breed. For instance, a 
cow to be rated as “Excellent” must be an animal whieli in the opinion of 
the official judge would score at least ninety or more on tlie official s<*ale of 
points. A cow to be classified “Very Good,” must in tbe opinion of the 
judge be entitled to a score of approximately eighty-five but less than ninety 
on the official scale of points. Tlie next rating of “Good. i.'*l ns” is givim to 
animals scoring approximately eighty bvit less than eighty -five. The rating 
of “Good” is bestowed u])on animals which in file opinion of tlie insjK'«itor 
would be entitled to a score of ajiproxi mutely seventy-five bnt less than eight y 
points. Cows which in the ojuiiion of llie judge are enlified in a s<'*>re of 
approximately seventy bnt less Ihan seventy-five }H)iiits are raied us “Fair” 
and all animals which in the opinion of the judge’ w<.iuh] seore less titan 
seventy are rated as “Ihior. ” 

In applying for Herd Classification, the owner nnmt submit every regis- 
tered cow which he owns that lias ever calved and all bulls fifteen mo.nl!is of 
age or older. No exceptions are jH'rmitted. The program has grown co.u- 
stantly in favor, since its adoi>tion and to January Isf , 1938, a total of 4818 
cows and bulls have been officially classified. The number is now large 
enough to provide some maferial for sfaiistical analysis and the ratings and 
the records of these cows and bulls have boon studied in the offu'e of the 
^American Jersey Cattle Club for the purpose of throwing further light on 
the still important question of type and production. 

'All of the animals classified have been divided into groups depending 
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upon the age at classification and on the ratings given. I’lie rfsniis are 
shown in Table 1. 

In examining this table, it will be noticed that there is a deei.lod s.Mrdi s 
of animals in the lower two classification groups.. Tltis does not ini'an tbal 
all of the cows of the breed are snperior to tlieso lowiu* cJassiijridion'.. How- 
ever, it is a poor advertisenient for any herd to be classified sli owing a, ‘-{Hi- 
siderable percentage of *‘Fair” and “Poor” cow’s. {Joiisecpujiills' iho ii'^iia! 
practice in applying for’ classification is for the owner to cull ihe lierd iu 
advance and to dispose of the cows of inferior iyp(* before ihe iiispeciioji 
is conducted. As a matter of fact, this stimulant to euiling is (Mie of Ihe 
advantages of the cdassificfition program and a,s a result when ihe judge 
arrives at the farm the cow-s of poor conformation have nsually sold. 
(It is hoped, to the butcher.) 

It is interesting to note that fifty-one per <'.ent of all cows clasNifiei! as 
“Excellent” were past six snmr.s of age while in the “rjood” rlns'^ifl'-al ion 
only tw-enty-seven i)er cent wmre six years of age or older and only twenty-five 
per cent of the “Fair” cows were past six years of age, Apiiarently, tin'. 
X)Oorer type eow-s are soon w- Ceded out of the herds, while the cow^ of good 
conformation are retained. 

A considerable number of cows wdiieh have been cla.ssifiiMl have also 
pleted official production records either in the Register of IMerit or in the 
Herd Improvemcmt Registry. The records of these cows have heen labulal ed 
and converted to a mature yearly eqnivaloit basis using tlie A.J.P.C. con- 
version factors. Table 2 shows the records of all the cows ihat have been 
classified, groux)cd according to classification ratings au<l table 9 slnnvs tln^ 
same .information on the cows cUissified. during the ealeiular yeai' .IhilT, 


TABLE 2 

Trod it 0 ( io n rem rds of oM- animals offlcialhj class if led, 


The information in the foregoing tables has been pre.vioiisly published 
based on a much smaller number of records and attention lias hm\ called to 
the relationship between the ratings of the animals and the production rei!- 
ords. It will he observed in examining Table 2, that with the except imi of 
the “Good” and “Fair” gronp.s there is a gradual rise in the production 


Number of eow.s 
with E. of M. or 
or H.I.E. records 


Totals 


228 

649 

991 

697 

63 

1 


Per cent of 
cows with 
records 


»\Ternci‘ iisMt ure 
prfifiiH'l ii'ii of 
e;u-li gr<iii[> 


75.50 

Gfi.Oi) 

.57,18 

40.26 

44.37 

9,0U 

67.1)8 


Classillcf 


groups 


(tion 


Nninl'cr 
of cows 
elassifled 


Excellent 

Very Good 

Good Plus 

Good 

Pair 

Poor 


302 

9S3 

lv3rj 

1212 

142 

11 


fi.lO.* >7) 
1)2-1.03 
602.61 
686.07 
689.49 
666.64 
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TABLE 3 

FroducUon records of all animals classified during 1937 


Classifieation 

groups 

Number 
o.f cows 
classified 

I Number of cows 

1 Avith E. of M. or 

j or H.I.E. records 

]■■■■■■■ 

Per cent of 

COAVS AVitll 

records 

Average mature 
production of 
each group 

Excellent 

.103 

57 1 

53.34 

634.30 

Tery Good ............... 

379 

j 109 

44.59 

619.47 

Good Plus 

6-19 

237 

36.52 

588.C7 

Good 

45a 

100 

21.98 

555.01 

Pair 

04 

17 

31.48 

578.27 

Poor 

7 

1 

14.29 

556.54 

Totals 

1647 

|. . , :581 

32.49 

596.06 


ns the elassification rating’s increase. This increase is not large, bnt it is 
very significant that a inncli gi’eater percentage of the higher rating animals 
have proclnction records than the lower rating animals. TJndonhtedly if an 
equal perceiitag'e of each classification group had been tested the differences 
hi product ion would be much more pronounced. This very fact makes a 
detailed analysis of the production records difficult. It seems safe to assume 
that in general, the animals tested represeiit the better producers within that • 
group. There were fortv'-four per cent of the animals rated as “Fair” with 
production records. Table 4 was compiled on the basis of using records on 
just foi'ty-four per cent of the emvs in each classification group and selecting 
the cows with the highest recoj’ds. For example, there were 302 cows classi- 
fied as “ Bxi'.ellcnt. ” Forty-four per cent of this number is 133 and of the 
228 “Excellent,” cows with records, the high 133 were used and their records 
averaged. This lable is obviously subject 1o considerable error but it does 
illustrate that if an equal pe,r('entage of each, classification group had been 
tested, the differences ii! ])roduction would be much more pi’OTioiiiuied tlian 
shown in Table 2 or 3. 

TABFjE 4 

llllpothofAcal data sJiou'ing average 'production ivlicn the nmiihcr of records usml is^ 
reduced to ii% of the nuniber dnssified in cadi group 


Olassifiealion 

No. of 

COAVS 

.Per cent 

AA'itll 

: No. oCcoAVS 
. Avith records 

AA''erag(' mature 
production of 


elas,sificd 

records 

. used 

each group 



Per cent 


Ihs. 

Bxcelbmt 

302 

44 

133 

723.41 

Very Good 

983 

44 

433 

695.74 

Good Plus 

1733 

44 

; 763 

6,54.75 

Good 

1212 

. ■ ■ 44 . 

1 533 

613,48 

.Fair 

142 

44 

1 63 

589.49 ■ 


It has been suggested that the range in production within each classifica- 
tion group exceeds the differences between the various groups and that there- 
fore the relationship between classification ratings and production is not at 
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all yigiiilieaut. lo c!c(e.rrrilrie tLe ran.ii'f! iji ijriiduetioi! oi' Iju' jiniaials tfsiatl 
ill classification ^'voiipj the foiloivinu' freorien^'v Tablf' o ivas propai’'**!. 


TABLE ,1 

Frequency tahlo showing (risfrihitlion nf f,rorih riub!i ly cuU's ehiuntflcd in 
various chmifiaitlnn gmnyH 


P r 0 1 'luc 1. 1(111 d i visici ) j ,s 

Excidlcot 

Ab‘ry good , 

Lotnl \i1nH 

Cb-od 

, F.'iir 


Prr criif 


.'Pi r i‘f Hi 

j ’Pi/’ C l 111 

' J’l'tVIll 

Over 1000 llifi. uj; 1‘iit . . 

0.8S 

J.C,9 

0.91 

1 0,68 

i 2.01 

'1 .59 

000 lo 090 Pis 

2.o;’, 

1.23 


1 3.1 h 

800 to 899 lbs 

7.01 

7.11 


1 3.02 

^>,!h 

'700 to 799 lbs. 

22.81 

m.oi-i 

!2.:u 

11.7! 

7.93 

000 to t!ii9 11 )S 

3LM. 

25.92 

24..S2 

:>9 ‘AS 

25.40 

500 to 599 lb.s 

!2d.44: 

20.4.5 

29.07 

'•f| i,0 

31,75 

400 to 499 lbs. 

8.33 

10.05 

.1 7.80 

'19.20 

17.10 

300 to .399 Ills 

1.75 

2.47 ' 

5,15 

6..87 

9,53 

Bolow 300 lbs. . . 

0 

0.93 

0.81 

1 .1 7 

0^ 


Examination of this tahle docs illnsti'ale lliat thm’o is a wide vanw in 
producing' ahility within ea('.h classificaiion gi'onp. Rinnnfai'izing; tijo mulls 
shoiY that sixty-four per cent of the “Exi'cllenl ” animals iviih records are 
aboAm 600 pounds of fai:. fifty-four per cent of the ‘‘Terv til {tod” cows exceed 
600 pounds, forty-seyen per cent of tlie “flood Pins” cows ext^eed 600 pounds 
in production and forty-three per cent of the cows rated flood ■’ are over 
600 pounds. Of the coavs rated “Fair,’' about forty-one. per ex<;ta\l 600 
pounds ill production, liowever, the 'variation i'u prodiuninn wilhin eacli 
classification g-ronp is so marked that a classification j-aiing aimie i.s im1 oi' a 
great deal of 'value in estimating tlu' producing ability of an individnal ('Oav. 
It seems obA'ions that a single animal cannot be selected from aipy one classiii- 
cation group Avith reasona.bie assuraius* {hattlic animal sclericd Avil! bo bet'ler 
or AAairse in prodiiclioji than an individnal animal Kciecled from any other 
group. 

Til comparing the “Excellent” animals Avitii rfxairds witli Ihnv.; eiasdfied 
a.s “Yciy Good” haA'ing re(mrds and doing this at random for the entire 
group, it AAms found that in fifly-eiglit per e.<‘nt of the tinie.s, the “Excellent” 
eo'ws had higher reijords than ilie *' ‘ Yery Good” coavs. On tlie same basis, the 
chances Avere fifty-six out of one imndred that a “Very Oood“ coav would 
have a higher record than a “Good Pins” coav. Tlie chances Aveve fifty-iliree 
out of one hundred that a “Good Plus” coav Avoiild excel a “Good’' coav and 
the possibility of a “Good” coaa'- exceeding a “'Fair” coav in production aaus 
'fifty-tAvo times out of one hiuidred chances. Tlie oilds on an “Excellei'tt’ 
eoAA^ haying a higher record than a coav classi'ficd as “Good,” AA^ere 'found to 
be about sixty-three to thirly-seyen or sixty-three tinn'S out of one Imndred 
comparisons, an “Excellent” coav Avill exceed a “Good,” cow in prodiielion. 

The possibility of any ten animals picked at random in any classification 
group, excelling any ten others selected at random fi'om a different classifiea- 
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tiou group was of interest and sueli selections w’ere made five times. In mak- 
ing tliese selections, ten animals were picked at random from each classifiea- 
tioji group and eonpmred with ten animals picked at random from the other 
classification groups. The only provision was that no twm animals in any one 
gi'onp be by the same sire. The. results arc shown in Table 6. 

TABLE 6 

Chart shoicing average, yield of JO records selected al random from each 
clas.'ii'fication division 

Grou]) 1 Group 2 Group 3 Group 4 Goup 5 

(--Vverage (Avovago (Average (Average (Average 

reeords) records) records) records) records) 


555 


It also seemed pertinent to ascertain if the production reeords of the cows 
classified were affected by the age at classification. In other words, would 
animals rated “Excellent” as mature cows be apt to have any higher records 
than animals rated “Excellent” as immature cows or as old cows past their 
prime of life. All of the animals classified with production records were 
divided into three groups. The first grouj) consisted of those cows classified 
at under five years of age. The second group was composed of animals 
classified at from five to nine yeai’s of age, inclusive, and the third group was 
composed of eoivs classified at ten years of age or older. Tlie average pro- 
duction for eacli age group and for each classification w'as determined and 
the results are given in Table 7, 

The results shown in this tabic indi(*,ate that age at ela.ssificuiioii is not a 
factor affecting the production records of the animals classifioil. This cesiilt 
was expected for in making the ofticial classiiicalions, the judges arc not 
influenced to any extent by the fact tlial an old cow may have previously 
completed an exceptionally high record. The sole guide for classification 
w'oi’k is the scale of points uf the Americijui Jersey Cattle Club. 

It was next determined that a total of fifty bulls have been classified, each 
having ten or more offufially classified daughters. The average score of each 
bull’s daughters was then computed by assigning an arhitraiy score of 95.00 
for each daughter rated “Exc'eileut,” 87.50 for each daughter classified 
“Very Good,” 82.50 for each daughter classified “Good Plus,” 77.50 for each 
daughter rated “Good,” 72.50 for each daughter classified “Fair” and a 
score of 60.00 for each daughter rated as “Poor,” in eonfoianatiou. There 
were ten bulls rated “Excellent” each with ten or more classified daughters 
and the average score of all the (ilassified daughters was 85.44 per cent. 
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Tliere were eighteen bulls rated “Very Good,” each with ten or more classi- 
fied daughters, the daughters liaving an average score of 83,78 per cent. 
Tliere were twenty bulls rated “Good Plus” in this categoiw and the average 
score of their daughters was 81.57 per cent. Finally, there were two bulls 
classified as “Good,” each with ten or more classified daughters and the 
average score of the cl aught ers was 80.72 per cent. 

These results may or may not indicate anything. The numbers are 
entirely too few to be reliable but from the limited number, it does appear 
as though tlic're might be some relationship between the type or conformation 
of a bull and the type and conformation of liis daughters. However, it must 
be remembered that in all probability, the better type bulls were bred to 
better type cows, while the bulls rated in the lower classification groups were 
probably bred to cows not so good in conformation. 

There were also a number of classified bulls that had qualified as “Tested 
Sires” with ten or more tested daughters. Likewise, a number of the cows 
classified have qualified as ‘ ‘ Tested Dams, ’ ’ each with three or more tested 
progeny^. These bulls and cows were divided into groups, depending upon 
their classification ratings and the average ydelds of their tested progeny 
obtained. The results of this phase of the analysis are given in Table 8. 


TABLE 8 

Classified hulls and com qualifying as icsied sires and as tested dams 


: ' 'Av., yield 

Clas.sifi cation groups j^umbor of tested 

progeny 

Excellent 13 635 

Very Good 17 607 

Good Plus 17 019 

Good 0 700 

Pair. '■ ■, .• 


Av. yield 
ISriiinber of tested 
progeny 


In this table also, the numbers are unfortunately too limited to bo depend- 
able but it is significant to note that both with the cows and bulls, there does 
not seem to be any' distinct relationship between the classification ratings of 
the animals and the production of their jirogenyo There were several bulls 
and cows in the “Excellent” group with high producing and high classify'- 
ing progeny. Such animals are tlie ideals ivhieh breeders are seeking and it 
is on such cows and bulls that breeclers mn.st depend for future bi^ecd im- 
provement. Obviously', as classification -work increases from ymar to ymar, 
further data will eventually be available but until that time, few definite 
conclusions can be dravoi concerning the relationship between the type of an 
animal and either the type or the production of the progeny. 




M 
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SUMMARY 

In revieAviug and summarizing the eniire problem, it is vevy nuforhiualo 
that the numbers are so limited and also that an e(inal })er(M'ntag(! of tbc eows 
classified in each group w'e not tested. If every anitnai elassifio<l bad an 
official production record, the conclusions would then certainly be important 
in adding to our Imowledge of Breeding better dairy cattle. The resnils 
however do indicate that there is definitely some relalioiisliip between the 
cmnformatMi of a cow and her prodneing ability and tliut both good con- 
f ormatioii and high piuduetion can be combined in the same ajtimfil. Tlicy 
are certainly not inimical to each other. On the other liand, it seems a fallacy 
to suppose that by breeding solely for production, wu may sceui’o ideal breiMl 
type or that by breeding solely with type in mind, we can soenre the ideals iii 
production. Breeders mast continue to select and breed witli both ideals 
in mind and only bj’- following sueh a practice can onr dairy breeds be defi- 
nitely improved and made more iniiform in conformation and preducinu 
ability. 







SWEETENED CONDENSED. .WHEY : ITS..MAN1IFACTIJEB' AND ^ . 

.PROPERTIES 

G. A. EAMEDELL H. WEBB. ■. .■ 

JHxnskm of Bairtf Rcsemch Liiboratoficii, 

Biiremt, of Dairy Iniusiri/, TI. 8. Department (if AtfricnMm^ 
WaiihitigfmfD.G. 

Wliey, as a by-product iii cliecse manufaclore, is pi'oduccd iu relatively 
small quantities in widely scattered factories. A soluble, edible, dry whey 
can be made in large clieese producing areas where sufficient material is 
available to operate a .s])ray drying unit. But since wbey contains approxi- 
mately 113 per cent water and is an excellent medium for bacterial growlh. it 
cainiot be profitably shipped long distances for jn'rK'cssing. The small cheese 
factory which is not located near a suitable drying i)lant must either return 
its whey to the farmer for hog feed or discard it. 

Sweetened condensed whej' was developed in tlie hope that it nilglit help 
to fill the need for a cheap and .simple method for preserving whey for 
human food. The new’ product is o.ssentially sw’eetened condensed milk 
with the casein and milk fat removed. 

S\veeteued condensed whe.y has many possible uses in food preparations, 
but since work on this pliase of the subject i.s .still unfinished details will 
appear in a later paj)er. The mixture may he added lo an,v fond whevf* both 
wdiey solids and sugar arc desired. .It has been used experimcjitally iu fruit 
jams and whips, certain bakcuy products, and as an ingn'dient for several 
types of candy-. Bwectemxl combrnsed wlie,v lias exi'clleiil wliip])ing jiropcu'- 
ties hut wdthout flavoring it is not pleasing to the lasfe. However, willi tlie 
addition of suitable flavoring material, Ihe pi’oduct should be useful at soda 
.fountains as a top])iiig for hof (dioeoiate, sundaes, cakes, aiul similar foods. 


EXPERIMENTAL 

Work was conducted lo determine Ihe .feasibility of preserving winy 
solids witli sugar; the oplimum quantiby of sugar to use; the most satis- 
factory^ total solids value for the condensed product; the effect of storage 
upon viscosity; the value of including hufterfat or coagulated winy protein 
ill the concentrated niixfuro; and finally to investigate any’ special iiroper- 
ties wdiieli might enhance the use of the material in food iiroducts. 

Swiss and chedilar cheese winy and rennet casein whey’ were available 
for Ihe work. Dane sugar was used as fhe preserving agent ex<‘,ept where 
glucose or invert sugar arc speiu'fieally’ mentioned. T.hile.ss otherwise staled, 
the w^hey which wois used in all experiments was cewtrifugally .separated to 
remove the hutterfat loft in the cheese making process. 

Eccom'd for paOlieutioii .Tannery 20, 1908. 
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riiB ])i’(X‘t'ss ot inamitacture wiipioyed lov maiaug M\eeLt,u(a tuiiui-uhLu 
wJiey wa^ HomeAvliat .sbiiilar to that used iji i)ro(liiemg sweetened eondens(jd 
milk. The w'liey was pastenmed at Cl for 30 minutes, the required 
quantity of sugar added, and the mixture evaporated iu an 18-iucli tinned 
eoj)p('r j)au inider 20 to 28 inelies vacuum. The condensed product was 
cooled to 35‘'‘ C. and stirred for 3 or inoi’o hours at room temperalure. \'ery 
small lactose crystals were essential in the pji’eparatiou of a smooth product. 

(Samples of sweetened cojidoiised whey were stored iu airtight containers 
for observation of kc'oping quality and change in viscosity. Lnless other- 
wise noted, storage was at room temperature, which varied between 25'' C. 
and 30" Cl 

Viscosity delerniinations were made with a McMichael viscosimeter at 
25"’ C. Eeadings were recorded as soon as they remained practically con- 
stant. This point, was generally readied after tlie viscosimeter enp had 
revolved for 5 minutes. Sweetened condensed whey, like many dairy prod- 
ucts, developed a structure during storage which partly broke dowui with 
stirring. The products were stirred uniformly to adjust the temperature 
and to secure a representative sample. Some breakdown of structure was 
inevitable. The figures represent relative rather than true viscosity values 
but were suitable for comparative purposes. Xo attempt was made to differ- 
entiate plastic from viscous flow. 

Appacent visco.sity value.s were calculated in poises from the degrees 
MeMidiael on the instrument dial. "Wires ranging from No. 18 to Xo. 30 
were used with either the small or large plunger, depending upon the vis- 
cosity of the material under investigation. The wires and plungers were 
calibrated in accordance with insfructions furnished with the instrument. 

Overrun was determined by wbi])ping sweetened condensed whey with 
an electrically operated household mixer, using high speed running at 1,000 
r.p.m. without a load. Percentage overrun was calculated as 100 times the 
difference in weight of the same volume before and after whipping divided 
by the weight after whipping. 

RESULTS • 

Attention was first focused upon the quantity of sugar sweetened con- 
densed whey should contain. Preliminary experiments showed that in the 
ea.se of concentrated whey with its high salt content, a 58 to 60 per cent 
sugar/sugar + water ratio was sufficient to retard bacterial growth. The. 
ratio was calculated as follows: Per cent sucrose in sucrose + water = (% 
sucrose X 100) -f (% sucrose + % water). The quantity of sugar necessary 
to give a product of good keeping quality was iow^ enough to allow consider- 
able latitude in the .total solids range of the condensed material. The praeti- 
■ cal limits for sweetened condensed whey were found to be between 70 per " 
cent and 80 per cent total solids with the optimum at 76 per cent. 
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deiLSod imdcr vacmim to 76 per cent solids. At this point the specific grav- 
itv was 1.36(1 at 50'^ C. or 1.365 at 40^ 0. The mixture was cooled to 35° C. 
aiid stirred at room temperature for at least three hours. It was then held 
in s<'filed contaiuers to prevent mold growth. 

After the establishment of the optimum AY/S ratio at 1.0 this factor -wa.s 
hold constant in most of the subsequent work. 

Pata plotted in Figure 1 show the rate of increase in. the viscosity of 
fresh sweet('ned condensed whey as the percentage of total solids -was in- 



wlicy and its ■viscosity. 

creased by evaporation of water. Each point represents a result obtained 
on a separate batch made from different whey. The distance of some of the 
points from the curve emphasizes the difficulty which was experienced in 
obtaining accurate viscosity measurements, but it was felt that the data 
reflected the true rate of increase of relative viscosity with total solids. 

' The temperature of pasteurization of w'hey influenced the viscosity of the 
condensed product. Data for three temperatures are presented in Table 2. 




storage temperature in “^C, 
Check, not aged 


Viscosity in poises 


Rotmi 


Tbo addition of the coagulated wliey protein raised the viscosity only 
sliglitly above tliat of most normal batches. "Wliile it was not deemed neces- 
sary to keep sweeteiK'd condensed whey in cold storage to retard an increase 
ill viscosity, it was found desirable to store the product in a cool place to 
minimize the tendency toward thickening. 

Sweet wheys containing butt erf at or extra protein w^ere investigated 
because of the possibility of their use in special food products where cpianti- 
ties of tlipse ingredients were required. However, tliese additions increased 
tile cost. 

Experimental lots of sweetened condensed whey containing hutterfat 
were made. Whey cream was added to give a final fat content of 6 to 14 
per cent. This product when condensed to 75 to 80 per cent solids Avas quite 
viseoius. It remained of good body and flavor during storage at room tem- 
perature for three or four weeks, but beyond this time a deterioration in 
hallerfal flavor was noticeable. Some interesting data on the effect of re- 
plir.ing water by butterfat' in concentrated sweetened whey are given in 
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densed to approximately this eoncentration. A few samples did not show 
a uuiforin viscosity increase during aging while some others ( Table 2) did 
not increase as rapidly as tlie wheys of Table 3, Although a eonsiderable 
variation in viscosity development during storage can be anticipated, espe- 
cially when storage temperatures fluctuate, the normal viscosity increase 
wliich develops at cool room temperatures shoukl not detract from the use- 
fulness of the product. 

Just as the viscosity of sw-eetened condensed milk was influenced by 
storage temperatui'e, St) also was this true for that of sweetened condensed 
whey. However, it was not intended that sweetened condensed, whey should 
require cold storage temperatures, especially since the viscosity : which it 
developed at ordinary temperatures was not detrimental. A thorough in- 
vestigation of the influence of storage temperature was not made. However, 
the following figures were considered to represent the increase which would 
probably be encountered in the viscosity of sweetened condensed whey 
stored at different temperatures. The figures were obtained from measure- 
ments of a whej^ of 76.9 per cent total solids and a "W/S ratio of 1.03. The 
whey solids included 2.4 per cent of coagulated whey protein added to 
increase the protein content of the mixture. The holding period was 97 days. 
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•' WliHV KO'l,'i<Ss/svigMi' rjit'io 1 = 

'J’iii- jU't'M-ni'!' ui' ^.^i!,'iil ii ii*''; of iuitli'rlai in ''V.a‘i'1i-iir«l jrund(‘iis(‘d 

wlji'v- tli'sl i“(A (‘«l ili<‘ iiropiTlif.^ tii’ il)p ’profint'.l. Wln'ii tlic w'iiay 

wa.'^ lift sppai'alpi! hafi'i'e (‘(nidi'iisin^'. a'' in iii** haiupies ittpuliojicfi iii Talsb? 
2, liie .sniall pprapHt ap* of i'al krjn liurij)**- ^luraya bui if, naulorotl Iha 
produi'l unfit foi' iisp \viipj*t} ■\vliijt})ino' iji aii' was dcsiraiilf’. 

Savarai liati-ht's of' eniK.'Ciil rated whey w’ore made in ^v}lie,ii extra wlicy 
proteu! was added. IJeal eoaguluted jjiadein was oblaiiied by beuling fresb 
wbey and removiiig tin; eoa^idated protein whi(*b was at- once redispersed 
by hoinogvniz,*-dioii in a new lot of Ijot fresli whey, f^ngar wms added and 
the mixture eoiulensetl in tin* usual maimer. The phx’sieal projxu’ties of tliis 
liroduet were found to he little did'cu’ent from those of the normal condensed 
material. Data on the Tisensity of a batch of this material held at ditferent 
teniperalnres Jiave In-en given ahjA'c. 

Both eorn and invert siiirar w'ere snbstitnled f<.>r ])art of the eane sugar in 
sweetened conflensed whey aceon'iing to tin; recpdri ‘.merits of llie food prod- 
uct in wliich file whey was Pi he nsi'd. However, the sncro.so could not be 
entirely replaced by ef>rn sugar liecause of the limited solubility of dextrose 
at I’ooni ieniperatnre. InvmM, sugar m* iioney, on the other hand, coitpdetidy 
rejilaccd cane sugar to givi* a sweeter winy, bnf for most uses only a partial 
substitution neca-ssary. 

The general ])rinei}>h‘s of the work of Ihuusey, Tracy, and I'iuelu; ( 2 'j on 
the use of eoi’ii .sugar in sw'eeteiied ('ondensed milk were found to apply to 
sweelimcd condeii.sed wiiey. The ]n‘nduct became excessively hrowu during 
processing and storage when nio.st of the sucj‘(,-se was I'cplae.ed by either corn 
or invert sugar. Wlnm dextrose or liivcrt sugar was siitrstituted fur sucrose 
11}) to of) per cent a sati.sfactovy sweet eiu'd comieimed wbey was obtained. 

One of the most ]>roniising features of sweetened condensed wbey was 
the ease with which il could be whi})ped. Tlu' foam-producing wbey prolein 
])erinit.ted the incorporation of air during wliipjdng while the high viscosity 
of tlu‘ iiroduc.t. aided greatly in stabiliring the whip. 

The. increase in volume during Ibe wliipping of sweetened condensed 
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dcused to appi'oxiiiiatoly tliis concentration. A few fjamplc,s did not show 
a nniPonii visco.sity iiici'oaso during aging wliile .soi)i.e otliers (Table 2) did 
not increase as rapidly as tlie wlieys of Table 3. Altbougli a eonsidcTable 
variation in viscosity developinent during storage can be anticit>atpd, espe- 
cially wlien htorago tcnij)ez’atiires flnetuatc, tlic normal visco.sity increase 
wbicb develops at cool z-oozn temperatures should not (bdract from the nsc- 
fnlness of tlie product. 

Just, as the viscosity of sweetened condensed ziiilk was influenced by 
storage.* temjofu'ature, so also was this true for that of sweetened cozidensed 
wlu'y. l lowever, it was ziot intended that sweeteiu'.d condensed whey should 
require cold .storage temjzeratures, especially since the viscosity which it 
dewfloped at- ordinary tf'mperaturcs was not detrimental. A thorough in- 
vestigation of tlie inllnenee of storage temperature was not made. However, 
tlie folb.vwing figures W(*re considered to re])resent tlie increase which would 
]U’ohably he eneonntc‘r{?d in the viscosity of sweetened condensed whey 
stored at different temperatures. The fl,guros were obtained from measure- 
ments of a whey of 7 G.t) per cent total solids and a ‘\V/S ratio of 1 .03. Tlie 
whey solids included 2.-1: per cent of coagulated wliey protein added to 
increase tlie protein content of the mixture. The holding period was 97 days. 


Storage temperature in °C. 
Oiieek, not aged 


Viscosity in poises 


Room 


The addition of Ihe coagulated whey protein raised the viscosity only 
slightly above tliat of most normal hatches, AVhile it was not deemed neces- 
sary to keep sweetent'd condensed whey in cold storage 1o retard an increase 
ill viscosity, it was found desirable to .store the product in a cool place to 
minimii^ie the timdoney toward thickening. 

Sweet wheys containing butterfat or extra ])rotein were investigated 
because of the jiossibility of their use in special food iiroducts where quanti- 
ties of these ingredients were required.. However, these additions increased 
the cost. 

Experimental lots of sweetened condensed whey containing butterfat 
were made. AVhey cream was added to give a final fat content of 6 to 14 
per cent. This product when condensed to 75 to 80 per cent solids was quite 
viscous. It remained of good body and flavor during storage at room tem- 
perature for three or four weeks, but beyond this time a deterioration in 
butterfat flavor was noticeable. Some interesting data -on the effect of re- 
placing water by butterfat in eoncentrated sweetened wliey are given in 
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w!i<‘y dfst iHiyi'd (hi* \viiippiiiu' pr('lp^'rli^‘'^ (d‘ tiit* pfiidinM. Wluni tlie wlify 
was iio( separated liefui'e euiidensiiiu’. as iii life saffijdes itK'iilioued in Table 
ih(‘ siiiall pereetiiap'e af fat kept wej] dnriiie’ stnfap’e bid it remT'i’f-d tlie 
prndijet (uitit for use where w]iii*pine' in air was df.sij'altle, 

bieveral liatclies ui! cone, eut rat ( hI whey wcM’e uiadfi ta wlfiidi I'xl ra wdiey 
jirotelu was added, lieat tioae’ulatcd proiebi was nljtaiued by beating ITe.s'h 
whey and mnovhig tin? eoagidaled ])rntr‘iu wlikdi wais at onee redispersed 
by bomogeiiizatiun. in a new lot of hot fresli whey. tSngar was added and 
the mixture titindeiised in the iisiial manner. The jfhysieal properties of this 
prudiiel were foniid to be little ditferent from those of the normal e.ondens(‘d 
material. Data on the vist-osily of a hateh of this material Indd at different 
lemperutures have been given above. 

.Hoth corn and invert sugar Avert* siib.stkuted for part of tlie eane sugar in 
SAveetoned (smdeused Avbey ueeording to the requirejneuts of the food jnod- 
lUit in Avliii'h the Avliey was ttt bt* used. IIoAveA'er. tbe snerose eould not be 
enlirt'ly repiar*ed by eorn sugar beeause of the liinileil solnbjiity of di'xtrose 
at room, tehiperat ure. fuverl sii.gar or luiinyv. uis the otln*r liiiud, eonipletely 
re])la.eed eane sugar to give a SAveeter Avlny, Ijui for most uses only ii partial 
substitution wiis ueet.sssfiry. 

Tlie general primdjdes of the work of Uaia.sey. Traey, and Riudie (2,i on 
the use of eorn sugar in ,s\v<;*i‘{eiH'd (-(mdensed milk Avere .found t<.j n])]'dy to 
SAveeffened eoiideiised whey. The jna.idiiel beeame exeessiAa'ly browm driring 
prueessiug and storage Avlieu juost of tlie suerose Avas rojdaced by eitht?r eorn 
or invert sugar. "When dextrose (tr inAau't sugar Avas substituted for suerose 
up to bO per c('nt a satisfaetnry sweetmied eoiidimsed Avhey Avas obtained. 

One of the most promising features of sAveelened eoiidiMised Avliey was 
the ease Avitli whieli it. eould be AA'hipjted. Tin* foam-produeing Avhey protein 
permitted the ineorporation of air during AviiipjAitig AAdiile tlu* high visco.sity 
of tlie proflnet aided greatly in stabilizing the AvhijA, 

The increase in A’obnne during the Avliippiug of sweidened condensed 
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nf ii,,. whips ills., is U'iv™ it. Tabln'5. This was detemmaa as the 
wip.p .i!hL dnu,,a,o appeared i« Ihe holtom of a 150 ce. Rlass filled 

nhlain a stable whip when the total solids were 
0 ,) pVe ni This .aisinre was ton low in fiscosity to have even slight sta- 
i m V The sample eontaining 70 per rent solids was the mos viscons and 
si owed Ihe greatest stability. The highest ovevrnn was proflnerf hy the 
M ;,w rent .s;iids sample whieh was thin ematgl, to allow an easy ineorpora- 
tion of air and at the .same time viseons enough to hold it, at least for a 

'''"'ji’or iiraeiieol considerations it may he said that aging does not sigiufi- 
eanllv inflnoiice the whipping properties of sweetened eondensed whey. 

The data of Table C show that appimiraately the same maximnm overrun 
was finallv obtained during wbipping regardless nf the aging period with 
its aceompanving increase in vise.o,sity. These data seem to indieate again 
tint the increase in viscosity with age was largely an increase in apparent 
viwnaitv henee the diffiimlty experienced in soenring aceurate viscosity 
measurements. As the aging period progressed and the viscosity mcroaged 

(Table 6), the overrun for the first two minutes of whipping showed a de- 
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TABLE 6 

Jiffrnt, of agin f) nguii tiu: n'liijipi'/ig proprrt'ies of aivceic-ncd condnised ichry'^ 
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* Aged at room temperature. Measiu’ements at 25° G. Wliey solids /vsugar j'litio 
=: 1.0, Total solids ” 74.4 per cent. 


crease. Apparently about two niiniites of vigorous wliippiug was required 
to beat out the temxiorary viscosity which had developed. 

Investigation was made of the effect of heating to various teniperalures 
upon the whipping properties of sweetened eoudensed whey. Five hundred 
gram samples of 76 per cent solids sweetened condensed whey were heated 
to 70° C., 80° 0., 90° C., and 95° C. for 5 minutes. The water loss was 
replaced, the samples cooled to room temperature and held at 23° C. for 24 
hours with occasional stirring to recrystallize the lactose. The w’heys were 
tlien whipped to tlieir maximum overruns in 4 minutes for tlie unheated 
cbeek and in 3 minutes for tlie heated sanqiles. The overruns obtained 
were: Cheek, .144 with 180, 153, 147, 171 i^er cent in the order of increasing 
temx)eratures of heating. The whixiped check samxile showed its first drain- 
age in 3 days, tlie 95° C, sample not until 5 days, with the others failing 
between tlicse times. Tlie data indicate that heat coagulation of the .soluble 
whey protein is not detrimental to the whipping properties ol* tlu' .sweetened 
condensed I'lroduct. Evidently the whipping pr(q)ertie.s of this material are 
dejjcndent upon its high viscosity and, at least jiartially, upon a non-heat 
coagulahle .foam-prodiiciug material identical perhaios with that descrihed 
by Ansbacher, Flanigan and Supxjlee (3). 


SUAIWARY 


1. Whey solids v'ere simply and inex]>eiisiveh’' preserved in a form 
directly utilizable in sweet foods by condensing a mixture of fresh AYhey 
and sugai’. 

2, .The most satisfactory procedure was to add to separated, pasteurized 
whey a quantity of sugar equal to the weight of the whey solids. The mix- 
ture was condensed under vacuum to 76 per cent total solids, cooled to 35° 
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Olid Slimil for at laast 3 hours to produeo small lactose crystals. It was 
in airli’fi’M containers. 

3. The effects of manufacturing 
-(■■nts, and of; storage conditions upon 

deiTS(gl whey were d(d;emined. , 

4 S^Yeetene,a condensed wliey kept well during storage at room tmnpera- 
lure for at haist 3 months. Tim changes during siieli a storage, period were 
u slight darkening in color and a small increase in Tiscosity. ITolding at 
cool tempei’Olnres minimized the eha,nge,s which occurred dniiiig s oiage. 

5. Sweetened condensed whey was easily whipped to an overrun of 
approximately 200 per cent in 4 miuuies. The whip was stable for lo 
hours. Tim relationship between total solids content, overrun, and stability 
of whip was investigated. 
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SOM.E EFFECTS OF A VITAAILV 3) DEFIOIEXCV OX 

:maitj.re ;DAi:Ry cows 

(-J. (\ WALLIS 

I)a'rnj iiii:}/ 1 . South Ihiknlu Slato I'olhijc, ]Jrof/ki}i{i.s\ S. Dak. 

Tile iiiiporta.i!t role ■i)lny<^(I ])y vii.aitiiii I) in {im'cntijig' disenso and pro- 
lootiiig tiie efiicieiit titilizatimi of calcium and phospkoras by c;dv(?,s and 
young cattle has been established by the miinerous experiments on Ibis prob- 
lem A¥bieb. have been reported in the last few years. Whether or not a dcli- 
cieiiey of vitamin D in the nutrition of mature dairy eows will result in tlie 
development of any or all of the deficiency syniptonis exhibited by calves 
under similar conditions has remained as an unanswered question. The 
possibility of vitamin I) improving the utilization of calcium and phosphorus 
by mature cows so that positive balances of these minerals might be main- 
tained during periods of liberal milk production has been studied by workers 
at the Wisconsin Station ( 6 , 7 , 8, 9, 10, 11, 12, 13 ) . In this series of experi- 
ments, green roughages, roughages dried wdth varying amounts of sunshine 
exposure, sunlight, ultra-violet light, cod liver oil, and irradiated yeast were 
studied for their influence on calcium and phosphorus metabolism. They 
were used either as a paifi pf the ration or sUpplm to normal rations 
carrying different amounts of calcium and phosphorus; Ihider these condi- 
tions the authors were xinable to deinonstrate any consistent significant influ- 
ence of vitamin D in improving the utilization of these uiinerals. Meigs and 
coworkers (14) also eo:n:elitd.ed froni tlieir woilx that the additioti of cod liver 
oil to the ration had :rlo favorable influence on calcium assimilatimi. 

The present investigation was designed to study the necessity of xituiniri 
D in the adequate nutrition of mature dairy c<j\vs by first depriving them of 
this factor, watching for the development of any symptoiiLS Which might i-esnit 
from a vitamin D deficiency, and then attempting by the administration of 
vitamin D to relieve or improve such conditions as might develop. 

■ ■ EXPimiMENTAL METHODS': ''V 

The essemlial features of this experiment inc'liuled the keeping of mature 
daily eoxvs under eonclitions as free, from food and environmeulal souives of 
vitamin D as possible and making such ohsm-vations as might reveal the 
development of any abnormalities eoinmoiily associated with a deficiency of 
this factor. 

Five mature, grade ITolstein cows have been used so far in this experi- 
ment. Three heavy milking eows of this group have supplied most of the 
data reported in this paper. The cows -were kept inside except for occasional 
exercise periods in a dry lot after dark. Weights were obtained on three 
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coiiseftiiV.ive days onee per month. The rations were designed to be adequate 
for vilainin D. To accomplish this it was necessary to use molasses 
la'el pulp as the sour('e ol‘ roughage as most of the common roughages caiTy 
iiioro or less vilainin D, K>am})les of the beet pulp used were tested biologi- 
cally ill onr laboratory and were shown to be free of detectable amounts of 
vitamin 3i). A grain mixture of ground yellow corn, ground oats, and corn 
gluten meal was nsisl to balance the ration. The grain mixture also included 
common salt and sufficient bone meal to supply what would normallj^ be an 
adeipiate amount of calcium and phosphorus. The mineral allowance pro- 
vided at least 20-25 grams of calcium and K) grams of phosphorus for main- 
tenum^c of the eoiv and in addition 1 gram of calcium and 0.75 gram of phos- 
phorus for eaeli pound of milk produced daily. Additional vitamin A was 
,suj>])lit*d by a special concentrate which ivas shown by biological assay to 
contain no sigiiifieaiit amount of vitamin D. The mangers were partitioned 
off so that each cow could be fed individually and refused feed accounted for 
on the feed record. Shavings were used for bedding. 

Three-day composite blood plasma samples were obtained regularly at 
montlily intervals for the determination of total calcium and inorganic phos- 
plionis. Additional samples were taken at irregular intervals whenever the 
condition of the animal indicated that pertinent data might be secured. 
Calcium was determined by adaptations from the method of Clark and Collip 
(2) and phosphorus by tlie Fiske-Hubbarow method (4). 

Calcium and phosphonis balances were determined in ton-day trials at 
about monthly in1m*vals and more frequently when made necessary by the 
condition (tf the {niimal. The balance trial rations were fed for several da.ys 
previous to Ihe start of collection periods. They were weighed out in daily 
portions and sauqdcd for analysis in advance of the trial. The ('ows were 
placed in adjustable metabrdisni stalls on elevated platforms so that a large 
pan with removable .shield could bo placed at llie rear to (jollect the excreta 
wiiieh were atiquotted at regular intervals and conqiositcd at the end of the 
trial. The feed stuffs and excreta wei’e analyzed liy methods essentially the 
same as those described by Morris, Nelson, and Palmer (15). 

Butter fat samples for vitamin D assay were obtained by saving all the 
milk from the cows concerned for a sufficient period of time to give a two- 
cpiart jar of pure butter oil after it had been separated, churned, and either 
filtered or centrifuged to remove the curd. It was stored at about 0° P. 
until assayed for vitamin D using the standard line-test technique. 

Calcium and pliosphorns analyses were run on milk samples taken from 
the colostrum, from a one-day composite at the end of the third day, and from 
two-day aliquots taken at the fifteenth day, thirtieth day, and at subsequent 
thirty-day intervals throughout the lactation. 

The physical condition of the cows was observed at regular intervals and 
. notations made of any conditions which would be of value in interpreting the 
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results of fJie experiment. Tlie ciistoiuary breeding, liealtli, and milk records 
were also obtained, 

RESUETS. 

1 11 a study of this type the conditions and responses pertaining to eacli 
iudividuar animal necessarily show some Yariation-s, To make the pj*esenta- 
tion as intelligible as po.ssible the full set of observa,tioii.s and data for eacli 
(‘ow w’-ill be given separately in this section. The implications of the data as a 
wholly and generalizations deduced therefrom will be presoiited later in the 
discussion section. 

Cuiv 3E . — The animal designated as 3E was placed on the vilamin I) 
deheient ration on Bee. Id, 1935. She completed a lactation in Marcli and 
freshened normally on April 22, 1936. As sliowm in Chart 1, the total 
calcium of the blood plasma had been in the normal range of 10-12 milli- 
grams per IGO ce. and the inorganic phosphorus in its normal range of about 5 
milligrams tier 100 cc. previous to the approach of i:)arturition. No abnor- 
malities were in evidence imtil two days after giving birth to a robust, 108 
pound male calf when the cow seemed to be paralyzed in her back and limbs. 
She was unable to get up further than onto her knees but could then drag 
herself around the boxstall to a limited extent. The blood calcium at this 
time had declined to 5,3 mgm. per 100 ec. of plasma and the iiiorganie phos- 
phorus to 3.1 mgm. Five huudred ee. of cod liver oil were administered over 
a two-day period in an attenijot to improve her eondition. The eo\v was on 
her feet the following day and in a few days was eating her feed readily. 
The vapid increase in the blood cahjimn and phosphorus is indicated on 
Chart 1. IMilk ])rodnction iiicr(^ased iintil she was giving about 02 pounds 
daily. A reeossb)ii in tbc k‘V(d of blood calcium and phosphorus soon set in 
again, and about four mouths after freshening evidences of stillness began 
to appear. There was some swelling of the joints and the knees began to 
spring forward. Slie walked with the stiffness ('xhihited by calves suffering 
from a vitamin D <lefieiency, and scarcely flexed the joints of her legs. Her 
backbone became so stiff that she could not bend it to lick herself, neither 
did she flex it in wmlking oi* turning aroniicl. She had great difficulty in 
lying down and getting up and wdien standing she frequently lifted each foot 
with a trembling motion evidently to ease the pain by removing the weight 
from it. 

A ten-day balance trial was run, and a sample of bulterfat w'as saved for 
vitamin I) assay just before these conditions became so severe that remedial 
measures had to be taken. As shown in Table 1, the calcium balance was 
negative by 24.06 grams and the phosphorus only slightly positive to the 
extent of 6.97 grams for the ten-day trial. There was no detectable amount 
of vitamin D in the bntterfat sample as 'was' indicated by the fact that five 
rats from different Utters completed the assay requirements satisfactorily, 
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brtt .Gone of tlioii) sb(o.\'cd any ]iea]i]ig .tVou) tlio 1 wcIa^g ftTanis of fat given each 
mie during tlie test ptuiod. 

Five aiici one-half ufte]- parturilioji the blood ealciuni was down to 

8.5 nigni. and the })liosp]ionis to 1.1 nigni. jxt 100 ce.. and lier distress became 
so severe lhal 5 er*. of \'ins1e7'ol were given daily to snpj>ly vitamin D, An- 
olher mineral baiam;e 1 rial was starled on the same day that vioslero] tlierapy 
was inilia, led. .A iliird balance trial was starled ten days after tlie dose of 
liie second trial, 'file la,rg(; calcirnn and pliosphoriis laiUmtions which now 
prevailed as contrasbal to the negative balance of caldum and slight positive 
balance of pliosphorns under vitamin D deficient conditions are shown in 
Table 1. A fonrtli ti-ial run two weeks later indicated the continued reten- 
tion of large amount, s of eale.inra and pbospliorus. Three weeks after vios- 
t<'rol fet'ding was started the blood plasma calcinm and inorganic phos- 
phorus were back to the normal range again and the physical condition had 
improved to sndi an extent that only a slight stilfness could be discerned 
as she walked. 

The caleiimi and pho.sphorns in the milk under the conditions of this 
lactation as compared with the amounts found in a previous normal lactation 
are shown graphically in Charts 2 and 3. The smoothness and similarity of 
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Cii4RT 2, 11)0 eoHCcatiriitiou of calcium in the milk of three cows during a vitamin D 
deficient lactation as compared with a previous normal lactation. 

1 — Incomplete lactation — 3E sold. 

2 — Cow 2E died. 

3 — ^Lactation still not completed. ."Dclajed pregnancy due to failure of estrum 
during vitamin 1) deficiency allowed' for extended lactation period. 
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Chart 3. Tlie eoReentration of j)liospliorus in tlie milk of three cows during a 
\-itamin B deficient lactation as compared with a pre%'ioua normal laetatiun. 

1 — ^Incomplete lactation — ^SE sold. 

2— -Cow 2E died. 

3 — ^Lactation still not completed. Delayed pregnancy due to failure of estruin 
during vitamin D deficiency allowed for extended laetuiion period. 

the two curves in each ca^e gives no indication that tlie ](wel of ealeiuin and 
phosphorns in the milk was afPe<?ted significanily ])y the defie.ieney of vita- 
yniii D. A study of the percentage of calcium and phospiiorus in the milk 
obtained in balance trials riiu ]>eff>re and after vitamin 1) therapy also snb- 
stantiates this vdew. In the balaih*,e trials run under vitainiii D deficient 
conditions the eoneentralioii of ealcinm in the milk was 0,1312 ])er cent and 
of phosphorus 0.09(14 ]>er cent, whii<‘ in the two trials run iannediately after 
feeding the vitamin D the calciiini peis-entagos wore 0.1102 and 0.1091 respec- 
tively, and the phospiiorus 0,09-17 and 0.0876, respeetiy'ely. Although the 
composition of the milk was not ehauged with regard to its ealcinm and phos- 
phorus content, there wms, however, a pronounced deelini* in llie quantity 
produced, the drop from the high level of production in <‘arly Im-tatioii being 
much more rapid than for a comparable normal lactation. 

Cow 9E yvas never observed to show e.strum during the vitamin 'D deficient 
lactation although her breeding record previous to this time wa,s very com- 
mendable. Slie "was reported sus]>ieions to the abortion test and was sold 
while still in milk nine montlis after calving. 

• Cow ME . — This animal was transferred from a normal ration to tlie vita- 
min D deficient ration during the first week of Julj", 1936. After eight 








■\veol\S on iliis raiioii slxe birth to a. strong',, .101 pound jnalo eaJf on. Sept. 4. 
No ubnoiMiKiiitie.^ wto'e ijj cnidenee altUoug‘.(i tlic blood plasma ealcrnm and 
iiiorganir phosphorus had be<Mi df‘eli,niiig' prtn'ioiis to parturition and tiuetu- 
aU'd roir'pit'uoiiNl y tlurjii.Q iht‘ raUiug iulervai as is indicated in Cliart 1. 
Sito WON ''OdU railuo' Will and giving up io -12 pounds ot milk daily. Tlio 
blood ])lasitia fah'iiuji and iuftrnanic phosphorus continued to decline and on 
ill'], 27, ahoid sovt'M nocks al'b'r rrosliening’ Ihe first mineral balance trial 
was riUi, I'licre was no c\ it j(‘U<'e ot' si ift'm^ss at this time. Tlie large iiegatiTe 
balauc<‘s of both calcium and jihosi'dioriis are shown in Table 1. By tbe last 
of ]h‘(;ojitb>cr, M wo(?ks afb'r freshening’, stiffness was developing, the knees 
were swclliiig, and tin* bark was elevated and held rigid as she moved about 
with a stiff, sliiiffliug gait. Thivo more balance trials were run in rapid 
suc(s->sKion as shonii i]i Table 1. During this time her physical condition 
became gi-adually worse so that bj" the end of the fourth trial she needed 
assistance to get to her feet all hough she was still in fair flesh. : Her appetite 
was not keen and duriug the last two trials 'Uie mineral intake fell slightly 
below the desired intake to meet the calculated requirements for maintenance 
and milk production. Negative balances of calcium and phosphorus pre- 
vailed in all of these balance trials. 

During tbe time that the vitamin D deficiency symptoms were pronounced 
a butterfat sample was saved for assay, but it was impossible to detect any 
vitamin B as indicated by the fact that the seven rats receiving 12 grams of 
this fat showed no signs of healing except for a mere trace on one aiiiinal. A 
})}iotograp]i was also hiken Uj show how her biees Avere buckled forward. This 
]>it?.liire is shown in Figure I, On February 28, about 23 weeks after freshen- 
ing, and folioAving the complelion of the fourth balance trial, an attempt Avas 
made io secstre a fcAV lufiro feet of moA’iug pictiu'es to supplement those previ- 
ously taken U ) sUoav the movements characteristic of this dcTieicmcy, but the 
animal Avas uuaf)i(‘ to get up cA’-en Avilh the help of three or four men. She 
shoAved .some lelaJiV afflu- .slight exertions. A blood sample Avas takeji in AA'hicli 
the calcium Avas [bund to be mfly 4.35 mgin. and the inorganic phosiflioims 2.00 
mgm. per 100 (.-c. of i)iasma. Five I'C. of viosterol Avere given in a drench and 
this Avas continued tAvice daily for the next five days. The rapid improve- 
ment in the blood plasma calcinm and inorganic phosphorns is indicated in 
Chart 1. Allliough siie was unable to get up, she continued to look bright 
and alert, and to eat some for three or four days. Gradually, however, her 
eye.s dulled, her cars began to droop, and she became more and more listless 
nntil she died on March 1, six days after she AA^as first unable to get up. 

Tlie Tetcu'inary Department assisted Avith a post mortem examinatiop in 
Avhicd'i it Avas found that both femur hones had been broken. Large hemor- 
rhagic areas were present throughout the region of the hip and thigh muscles. 
Some fiber formation had taken place and the miisele tissues Avere decom- 
posing, indicatiiig that the bones had been broken for several days. This 
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o])soi'Vfition also barmonizos witli observations made in the barn notes by the 
ma 11 atten ding the aniinal . The broken end of one femur had punctured t lie 
abdominal ivall. It was quite evident that generalized septieeniia h 
tlie immediate cause of her death. The bones must have been uncommonly 
brittle as 1 i kely they were broken sometime when the cow was attempting to 
get up. Slie was never seen to struggle violently at any time, One can only 
coujecturo as to whether or not the vitamin D deficiency played any part in 
making the bones fragile but it would seem quite possible that it may have 
coiii rilmted to this condition. A picture of these hones is shown in Eigure 2. 
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Inteiira. wliieli may account for the fact that this animal iievcT showed estimiii 
during this lactation although per previous hreediug record was eid ir<?ly 
regular. 

The data shown ill Charts 2 and 3 indicate that the amoimts of cahuimi 
and phosphorus in the milk produced luider the severe vitaiBin I) defichmey 
conditions of this lactation were not essentially different from the aiuoi nits 
containeclin the milk of a previous normal laetation. it was not possible 
to run a balance trial after vitamin D administration, a comparison of the 
calcium and phosphorus conceutration in the milk before and aft or such a 
ehangeinthescheduleisiiotpossibIeinthisca.se. 

(7 ow di?.~This animal was also started on the vitamin D deficient ration 
early in eTuly of 1936. Chart 1 .showns that there was a steady domiw\ard 
teend in the blood plasma calcium and iuorganic phosphorus which was 
accentuated the last six weeks before iiarturition which oceui‘red on November 
4, 1936. The 90 pound heifer calf seemed well developed, bright, and alert, 
but its legs -were badly crooked, giving it an outward appearance of a rachitic 
condition as may be seen in Figure 3. The ealf could stand and move around 


. Fig, 3. Calf born to cow 4£! after about four montbs on the vilainin D deficient 
ration. 

but its body was only about two-thirds as far from the ground as it should 
have been. A blood sample from the calf showed the calcium to be 11.46 mgm. 
and the inorganic phosphorus 7.10 mgm. per 100 cc. of plasma. In four days 
the legs of the calf had straightened considerably. The cow did not show any 
external symptoms of deficiency disturbances. 
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Tlif-re wns a partial recorevy in tlia blood plasma ealeinm and inorganic 
pliosplifjj'os following the bnv ])oinls and flnctnafions associated with the 
calvinii’ period, but in about six weeks the downward ti’ond again prevailed. 
Tile milk How was maintained at about 40 pounds daily during the tlnsii oi; 
the ladation. The first mineral balance ti'ial was started on January 2G, 
1937, elevcm wt'i'ks after ealviiig. TJui blood calcium and phosplioims W'ere 
subnormal but stiffness iuid not develoiied. The negative balances shown in 
Table 1 for this fi’ial imlicate large drafts on the calcium and phosjiborns 



reservis of tlie cow. 

l>y ilie last of February, 15 Aveeks after parturition, stiffness was quite 
noticeable, and tlic animal was in a thin condition from being off-feed. Tbe 
desired level of mineral intake was maintained, howeAmr, by increasing’ tbe 
alloAvanee of bone meal supplement. By the time a second balance trial was 
completed the animal was very .stiff and could scarcely get np and doAvn, or 
moA'e around. No A’itamin D could be demonstrated in a sample of butterfat 
saved for assay at this time. The blood plasma calcium Avas doAvn to 6.46 
mgm. a]id the inorganic phosphorus to 1.34 mgm. per 100 ce, in the three- 
day sample taken just before viosterol feeding liad to be started on March 16, 
about 18 Aveelcs after parturition. Five cc. of viosterol were given daily. 
In four clay.s she was eating better, and in seven days wlieii tbe next balance 
trial was .started her appetite aa'hs still better, her eyes brighter, and her 
ability to raoA’’e about much improved although she aa^s .still noticeably stiff. 
According to tbe results of this t.rial a.s slioAvn in Table 1, tbe negatiA’e bal- 
ances had changed to strongly positwe balances. In the fourth trial which 
follcnvcd immediately, the I'etcntion of calcium and pho.sphorns increased by 
auotlicr largo increment. In the fifth and sixth ti’iais coming at later inter- 
vals the larg(i mineral retentions Avere Avell sn.staiiied. In all six of these 
trials the .milk ])rodnetion remained quite eomstant and the mineral intake 
Avas fairly uni.forni at a<lequate normal Ica’cIs. Five Aroeks after .starting 
Aiosterol feeding the stitt'ne.ss .seemed to have disappeared and her appetite 
had iniproA’ed so that she AA'as fleshing up .from the excess nutrients consumed. 
About the middle of June cod liA^er oil AAms substituted for the vitamin A 
concentrate and Anosterol to supply vitamins A and D. On July 16, 3937, 
she shoAA'ed cstriun for the fir.st time since calving on NoA’-ember 4, 3 936. She 
bad noAV rcco\’-ered and Avas .seemingly in a fair state of health. 

The calcium and pho.sphorus content of the milk during this lactation is 
compared AAdth similar data for a preAuous normal lactation in Charts 2 and 3. 
Again, the curves are quite remarkable for their similarity. Furthermore, 
the analysis of the milk from balance trials run before and after Auosterol 
feeding show no consi.stent differences to indicate a decrease in the calcium 
and phosphorus content of milk produced under conditions of severe vitamin 
D deficiency. In the tAvo trials before feeding vitamin D the calcium in the 
milk was 0.1266 per cent and 0.1126 per cent and the phosphorus 0.0995 per 
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(-out and 0.095S per cent respectively, wliile in the two trials rnn imme- 
diately after vitamin 33 administration l.lie ealchmi was 0.1088 per cent and 
0.1123 per cent and tlie pliosplioriis O.OllSl [icr cent and O.OOol per cent 
respectively. 

Cotv lE . — A few observations made on tliis animal will be prc'sented 
ciiiefly as they concern the etfects of a vitamin D (!{‘iic,i<mcy on tJic develop- 
ing fetus. This cow Yvas on the vitamin D (kTieient ration and was also dry 
at the time she became i)regnant. She was contiimed under tlu'se emiditioiis 
tbroiigliont the gestation period. Idio blood plasma calcium ami inorganic 
pliosplioriis remained normal until about six weeks or two niontbs before 
parturition when a downward trend developed. A low of S.50 mgni. of 
calcium and 3.08 mgm. of inorganic phosphorus per 100 cc. of plasma was 
readied. There were fluctuations at calving time followed by a temporary 
recovery, then a decline as the lactation proceeded. 

Some idea of the condition of the calf may be obtained from tiie picture 
shown in Figure 4. The legs were really less useful than the picture would 
indicate as they ivould Lend and tivist into most any shape if the calf tried 
to move about. The calcium in the blood plasma of the calf was 11.44 mgm. 
and the inorganic phosphorus 5.81 mgm. per 100 cc. The calf seemed to im- 


Fig. 4. Calf from cow IE. This eow was dry and on the vitamin ‘JD deficient ration 
throughout the entire gestation period. 




a. C. WALLIS 


328 

]n*ove N]i<:]itly for 3 or 4 days tlion appeared 1o grow weaker again. It 
des'eloped a Jig’ht ease oL' scours and died on tlio seventh day. It was fed 
only the milk from its vitamin D deficient mother. There wns a feeling that 
tlie calf would have stood a good ehanee to live ha<l it rei'eived some eod liver 
oil or other sonreo of vitamin D, and possibly some vitamin A. The eosto- 
elmmlra! June, lions of the rilis seemed to he enlarged so a histological study 
was made on the seventh rib liy Dr. J. D. 'Pa.ylor of the Vetcriimry Dejairt- 
ment. The stiMiotnre was found to he essentially normal with regular eolnmns 
of cartilage cidls ami a smooth lim; at the junetioii hetnveen the cartilage and 
ealei&'d area. Tlie ribs seemed light in weigiit and had only a very thiji shell 
of mineral deposit. A little pre.ssure caused the left sixth rib to crease and 
bend as a hollow’ st raw’. Anal.’vsis show’od that on the green w’cight basis this 
bone contained OG.UtJ ])er cent moisture, 14.28 per cent ash, and 0.34 per cent 
fat (this determination may he a little low), leaving 19.32 per cent for other 
organic materials. The asli contained 38.24 per cent of caleinm and 19.75 
per cent of phosphorus. 

nseussioN 

111 this section the data and observations just presented for individual 
animals will be analyzed for tlie broader implications and generalizations 
which may be draw’ii to .suggest expected or possible effects of a vitamin D 
deficiency on mature dairy cows. 

Total Ccdciutii and Inonjanic PJioi^phoruf^ of the Blood Plasma 

By j’cfeiTing to (/hart 1 it may be noted that a gradual decline in the 
total calcium and the inorganic phosphorus content of the blood ])lasma set 
in soon after the eow's w-cre placed under vitamin D deficient conditions. 
Six w’oeks or so before calving the rate of decline was accelerated presumably 
because of incroasml demands on tlie mother made by the rapidly developing 
fetus. At calving time there were fiuctnations up and dowm but usually all 
at subnormal levels. Following the .stress of the parturition period there 
may be a partial recovery to normal concentrations but the requirements for 
a liberal milk flow initiated a doAvnward trend again in two or three mouths. 
In about six months tlie level of calcium had reached a low of from 5-7 mgm. 
per .100 cc. of plasma in some ease,s, and the inorganic pho.sphorns had de- 
clined to 1-2 mgm. Upon the administration of viosterol to supply vitamin 
B recovery was rapid so that in about two or three weeks the concentrations 
were w'^ell back tow’ard, or within, the normal range. 

These observations w-ere made on eow’s due to freshen within a few months 
of the time the experiment was stai-ted, and they were also liberal milk pro- 
dncer.s. Whether or not non-pregnant, dry cows and poor producing animals 
Vv’ill respond similarly are unanswerable questions which are under investiga- 
tion at the present time. . ' ■ - ' 
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The Physical Condition of the Animal 

With the exception oi‘ tlie peculiar x^iralysis of ?»K at the time of ]>ar- 
turitioii, these three lieavy-iuilking' c()^YS ail })o«'aii to develop st.iffiiess iiudf'r 
vitamhi D delicjeney eouditions a])oiit tliree or .four mouths after tlie hegin- 
iiiug’ of tlie lactation, .ft usually (levelo|;)e<l sliortly after the dcicliiie in blood 
plasma caiciiun and phosphorus bad been detinitely established. From a 
slight stiffness the condition grew gradually more severe. Tim kn<*es bojit, 
forward, the- ankles straightened throwing the -weight l‘oinYa,r(l onto the toes, 
tlie joints showed some swelling, the back beeumo slightly arched a,nd quite 
rigid so that it was not flexed in ^Yalking, turning, or in otluT body move- 
ments. The gait was stiff, slow, and shuffling, when the animal was forced to 
move. The appetite nsnally failed some, and in two or tliree months the 
eondition was often so severe that assistamx* was necessary in getting the 
animal to its -feet. After viostcrol adiniiiistralion to supply Y'itaiuin D some 
improvement in the appetite and ease of body moveiiients could usually he 
noted in about ten days. Gradual improvement continued so that within one 
or two months the animal was apparently noi-mal again as far as could he 
seen from external observations. Whether these conditions would develop 
with eo-ws milking less liberally or with dry cows are (luestions under investi- 
gation at the present time. 

The Calcimn and Phosphorus Balances 

The results of ten-day mineral balance trials distributed at advantageous 
points over the period of observation on these cows arc summarized ip Talile 1. 
The trials i*un while the vitamin D dejieicncy was developing show negative 
balances for calcimn in all cases and for phosphorus in all but tYvo cases for 
which approximate equilibrium is indicated. When the mineral feeding was 
coniiniied at a level adequate for mainleuance. and the amount of milk pro- 
duced, these negative balances were all changed to strong positive balances 
upon the administi’ation of viosterol to supply vitamin D. The <luta for 4E 
are especially pertinent for in this case the milk production remained j)rae- 
tieally constant for six different trials and the luineral intake quite uniform 
and never fell to questionable levnls at any time through loss of appetite or 
other causes. The two trials run under vitamin D deficient conditions show 
significant lo.sses of minerals from the body. Immediately upon adniini.stra- 
tion of vitamin D these losses were converted into large retentions amoimt- 
ing to nearly one-half pound of calcium and one-fourth pound of phosphorus 
ill a ten-day period. It is recognized that heavy-milkiiig cows in the flush 
of the lactation often show negative calcium and phosphorus balances for a 
short time but positive balances have usually been reestablished before the 
milk production has declined to the levels indicated in tliese trials. That 
vitamin D plays an important role in the ability of heavy-milking cows to 
utilize calcium and phosphorus is indicated by the unusual losses of these min- 



r-i. C. WALLIS 


orals nirier vitamin 1) dofic.ioiit; (tondilions and tlie abrupt cbaiigc to largo 
retrulious upcm the admi nisi ration of viostorol. II may b(' noted from 
tli(^ lulal figures at the bollnm of Ta])le I, ibat Ibe losses from the body 
during vitamin D dcdieiejjey ajid the subsequojit gains following viostorol 
admiiiis1rali('U were botJi in approximately u 2 to 1 ratio and suggest a 
deplolion bilkiwed by a Hiihseijaeid 2 ’estoraiion of the mineral reserves of tlie 
skeleton. 

<.>n first ilionglit it miglit appear that Ibese j-esu!ts are at variance with 
those previously referred to from the AVi-sconsin Station but the explana- 
tion uiidonbtedly lies in. the two different approaches used. In the Wis- 
consin experiment vitamin D supplements were added to normal rations 
wliieii nndonbtedly carried enough of this factor to meet normal requirements 
so that no measurable- effects on tbe calcium and phosphorus halances or con- 
dition of tlio animals were produced by adding still larger quantities of 
vitamin D. In the present work, the animals were first deprived of vitamin 
D whereupon deficiem-y symptoms de.veloped thus providing favorable con- 
ditions for fundameiitai sti,idies on the relat,ion of vitamin D to the utiliza- 
tion of calcium and jDhosphorns as sliown bj" balance trials, blood elieniistry, 
and other conditions. 

It is inte.resting to note that the effects of a vitamin D deficiency on the 
blood chemistry, i)hysical condition, and caleimn and phosphorus balances 
of mature heavy-milking cows as just related are very similar to those ex- 
hibited by young growing calves as reported by Bechdel, Landsburg, and 
Hill (1), Rupel, Bohstedt, and Hart (16), Duncan and Huffman (3), Gnl- 
lickson. Palmer, and Boyd (5), and Wallis, Palmer, and Gullickson (IS). 

Calcium and PJwapJwrut! in the MUh 

The data obtained fi’om analyzing two-day composite samples of milk 
from each cow at monthly intervals foi* calcium and phospbo}-ns are showm 
gra.pliically in' Charts 2 and 3. In comparing them with results obtained in a 
previous iioj’inal lactation the similarity of the curves is the most striking 
feature. '1'liei‘e is even a sliglit tendency for both tlie calcium and phosphorus 
concentration to be highei’ in tbe vitamin D deficient lactation. These curves 
are remarkably smoolh, follow the normal curves closely, and show no tenden- 
cies to decline under these extreme conditions of vitamin D deficiency nor 
to rise upon the admijiistration of vitamin D. There was, however, a more 
rapid fall in the amount of milk produced as the vitamin D deficiency became 
Xmmomiced than was shown in noiunal lactations. It should be noted that 
none of the lactations of the vitamin D deficient period were entirely com- 
pleted so the last part of these enrves is not necessarily characteristic of com- 
pleted lactation curves. 

The data for the percentage of calcium and phosphorus in the milk from 
balance trials run before and after vitamin D therapy also support the same 


VITAIMLN n DEl-’lcriiNCY OX MATI in-; i).\IU'V cows 


fionchision ; jiaiiiely, iliat tlie vilaiinii. !) ilt'ilciL'iu-y had no }n('usni‘aiile influ- 
euee on the coiieeni I’alioti of. ealeiiun aiirl jdiosplioriis in tin* niiik. 

Vihiriiin I) in Bulfcrfal- 

1 lie data olhaiued in the a‘^says iiidif-ate l!iai in laaie nt ilin"'*' hain])h‘s of 
fat taken froni tln^ cows wliile sufiiMany sevf'i'cly frum a didici'Mioi' (.d’ ■viianiin. 
D was it possible to deiiioiisirat;e the pi’esenee of lijeasiii'alae aiiiounls nl; 

^ itainin D. .Lwelve y'raius ot tat were iiuxed wilh Ha* raehiloui’nie die! and 
f(*d durino- the first eio-ht days of lla* test p(*i-iod. Tliis is alxaii ali the I'ats 
wonld consiuiie regularly during llie lest period so larger anniiuits eould not 
be used. TJnsnceesslul alteiupls to roncentrate any possible vitauiin 1) in the 
biitterfaf so a more searching test eonld be made bavt* bee*]! <liscnssf‘d by the 
antlior (17) on a previous oecasion. 

Kfjecis on ihc Dcvdapiihj F(.l'us 

Cow 2E dropped a fine normal-appearing (-alf after twm nionttis of the 
dry period nnder the vitamin D deficient conditions, Tlte calf from. dE born 
four months after starting the experinunit, sbowi'd slightly bent knees and 
cocked-ankleSj but straightened np in a wc<,>k or so. Tb<* (‘alf .from 4E, liorn 
after .four montlis on file defi('ient diet, is sbow-n in Figui’(*, d. The lt*gs are 
extremely crooked, but the blood plasma cabnnm and inorganic, piiosjiborus 
were normal. The legs gradually straightened over a, jteriod of two or three 
w’oeks. The calf from IE is shown in Figure 4. This e,ow was dry and on, 
the vitaniin D deficnent j'ogiiiie thronghout tiie gestation period. The blood 
picture was essentially normal, and the histological stiidii's made on the cos- 
tochondral junction of the seventh rib afier its death on the siweaih day 
showed no evidences of raciiitu' malformations. The high moisture (Mudent 
and the low fat and ash eontents indi(*aled by tin? analyses of the .sixth rib 
are interesting but at the present time we do not have) tigures from I'lon- 
parable normal calves with which to ('ompare them. The calcium and phos- 
].')horns .found in the ash approximat(^ the fignrt's gi'iieraily reported, for bone 
ash. The evidence indicates that calves horn to cows maintained Inr a con- 
siderable length of time under vitamin D deficient conditions may have a 
decided rachitic appearance and possibly a lowered niirn*i’al content of the 
bones. Blood chemistry and histological siiuVn's, however, liave shown 
norma] conditions to prevail in these respects. 

Bones of ihe Animal 





possibly indicate that the vitamin D deficiency has had some relation to the 
marked fragility of the bones eneomitei-ed in this case. 


i 
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Breeding Efficiency 

:f)rds Hi-e available for tliese airhuals for 
experiment. Tlie regulnrity fibo^yii. 

■ eontrast to the fact that; none ()i; tl 
‘ivd of vitamin D defieiency. It is n 
. .slionld be attributed to live lark of vii 
;i1 health, and vigor of the anima.ls, or 


The brcKxling reo 
tio'jis previous to the 
stands out in striking 
estnnii. during the perioe 
whotlier this eoiKlit.inri. r.. 
the der.liuc in gencr 
other fai'tor ontiiadx- 

SUMMARY 

Detailed observ;itions on three liberal-milking cows and one dry pregnant 
eow kept under vitamin D deficient conditions have been presented. Uiunr 
these conditions the total caleinm of the blood 

normal values, and the inorganic phosphorus to one-fitth. iioiiua . c . 

mals became stiff, the knees bent forward, the spine became iigid ai 1 
severe eases assistance was necessary before the eow could get up. 
trials rim while tliese conditions prevailed showed that significant dra s 
on the calcium and phosphorus reserves v^ere being made. hen \ it am n 

was administered the losses were immediately changed to niinsualiy large 
retentions. The curves showing the caleinm and phosphonis concentration in 
the milk are remarkably smooth and coincide closely with smiiiar curves tor 
jireviou.s normal lactations. Calves produced after the cows had bemi under 
the derjcit'iuiy conditions for some time showed visible rachitic appearances Init 
blood chemistry and hi.slological studies rmu'aled no abnormalties in these 
respects ATlainlii D could not be detected in butterfat .samples saved from 
animals deficient in tbis factor. -Whether or not the fragile bones encomi- 
tered in one animal and the failure of all the animals to show estruni are 
directly eomiected witli the lack of vitamin D cannot be established at the 
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1uti\ I'riiu'elon. N. fl. I?,”)!!! Auii. Rt'porl of A>S(f(‘. j\]ilk 

>Sfrnil:arl;)i)s. p. 105, 

AI! milks slddied hat} a Mihshnu'e present tvliii-ii iiiliihitetl tiu' ‘i’niwth oi’ 
iioiidieuKjlyt ie mastitis si replnttoeei aiul Ivimwn eidlnral strains of st-avlel 
i'ever strej)}nc(ie,ei. Tins iidiibilttry (‘tied was notieeahlo idr sevtM’ai Jiours. 
Tht* eonceiit ration of llu* ijdu})it(n’y itrineijile Tories in tlie secretions of 
i'erent animals amJ fretpimilly iutlie (quarters ol' the same animal. 

It is assnmetl that the. siibsiunee is prodneed in the ndder of tlie animal 
and tliat its 1‘uiietion is primarily a natiiral means of reslraijiinjf the growth 
of bacteria in t lic udder. 

'Wliether or not this substance is potent for many kinds of bacteria is not 
known. However, we must realize the opportunity available for the entrance 
of bfnderia into the teat canal, yet, in the main, the flora of the udder is limited 
to relatively few species; and these species have probably become well adapted 
to the environment: and to the influence, of this inhibitorv substance, Ij.HB. 


226. Regulatory Problems Relating to the Manufacture of Butter. 

(hiAKLK.s S, Tkimblk, U. H. Bureau <d' Dairy Industry, 'Was]!ing“- 
ton, D. (1. ‘i.ltli Ann, Heport of the Intern. Asmjc. Milk Sanitarians, 
p. 811, IfMI. 

A discussion of some of the pliases of hutb'r inaunl'acturing which rispiire 
supervision by regulatory agencies. L.ll.ih 


227. The Cold Storage of Butter. F. Broouot, Le Bait IS, 171, ]>. 28, 
Jan., .1938. 

Refrigeration equipment in cold .storage chambers for hntter is discussed. 
The importance of maintaining a low Immidily in tlie butter storage chamber 
is emphasized. In putting butter into storage for long period.s, the work 
indicates that the butler In; prepared from cream ]>astenrized at a high tem- 
perature and manufactured carefully and not perniitfing contact wdtli copper. 
The butter storage clmmlier shouhl be free from mold and should he washed 
with chlorine solution before storage of tin' butter. Light sliould be 
excluded from the butter storage chamber, Condeu.sed water from cold stir- 
faces in the cold storage chamber should he eliminated as far as ]iossible. 
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228. The Diacetyl in the Butters of Normandy, (hi. Buiorx and Eih;. 
dori.H. Hta. ni' iiu* Lowcm* Hf*ino, Le Lait 171. p. 11, 

Jan. 

The .uhI acety! jufltiyi carhiiinl (■(tnienls of a oonsifiorahle iniinluM' 

ol‘ ifapors fielorniiiK’d hy the itM-liiofl of Pion. l)<‘ii'rinii!atioa of aiahyl 
uioj hyj onrhiiuti Avas aot-onipHshed ip' ini rodiuhti.u' 1 Oh yrtnus of 1 Ik* hid Pa* inP> 
a it> iPU Of, iJask, aildin"' ‘20 co. oi‘ icon ])fri‘]iioi‘ido and distilliim- nIowIv 
wilis Np'ain nntil aO oe, of disliiJalo va-ro ^liilainod. Ton oo. of Iho disliilaP; 

(lion ustal in Ha* <-ojoi‘ini(*i ric dotoi-iuinalioii of tia* (-onp-tinod diat-olyl 
aooordinff 1o the met laid of Pion. Prevh Nhu'ttian huttei-K eontninc'd noriuany 
a shiall qiifiidity of diaeetyl. usualix' from 0,0.”) p* t)..o inilliyi'aiits of diaoetyl 
per kil(jf.^rain ami in rare eases as mmdi as 2.0 inillionims of diaeelyl per 
kiioj’Tam of initler W(*re found. BuPerv made in ('((operative or indnsirial 
rr(>atiierieseoidaiiied (‘ousiderahly toore dia!'(‘1yl tiian indti’r njad(' on tiie farm. 
Tiu' diaeetyl normally cont.aiMe(j in fresh l)idP>r diKa])])eni'ed rapidly on sP>r- 
ave of the blitter. Fifteen to days afPm maiiufartni-e of the biilt(*r. the 
diae(‘tyj content ile^ireased to -fV its orivimil value. Tiie a('etx 1 nahiiy! ear- 
biiH(] eonteiiis of buttcn* are. considf'rably hi,e!ier than the diaeetyl conlenls, 
nsnaHy lietween 10 and 80 milligrams ])ej' kilonrain of Initler. but soiru' 
butlers may contain as Inp'h as 0!) milliyrams kiionram. Tla* aeetyl 
imhliyl carhinol did not ippiear able to uive ri-e Pt an appr'-ciabh* (piantity 
of diacetyl. TlaM'liacetyl and a(_*(Uyi mothyl .-arhinol eonlcnis of f*‘nii(‘nti'd 
(-ri'am containiim* 05.2 milii.urams oi aeciy] math;.! ('arhim.i pm- idhi'ja'om 
yioidf'd Iniiter and Imttm'miik ('oniaininu 12. 1 and 1h.7..2 milliro-anis ..fat-cty] 
im'lhyl carbimd [ler kih»L!:ra.m re.s'pocpvely, ’flic s.-jmc croam I'oi.taininv' 1,02 
miliipj'ams of difU-'cty! ptn* kilojiram yivlded Imlp-i- and bntP'i'milU I'oisPiinin’.: 
l.rsi) and 8.10 milliji'ram.s of diaindh' o<n‘ kiio'.M'aoi f-i im-P. . 

A.ild. 

ntlior abstracts (tf infcresL are nnitibors 2ln. 2.‘>1. ami 2.71. 
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229. Cheese Vats of Non-oxitlii'able (Stainless) Steel. do;'!;F Kuln'x, 
School ami Fedi'raJ Ext). b*’’ Dairy Imlustrv, WolfpassiiiG’. 
Austria. Lc Bait 171, p. 1. Jan.. Pkhs, 

It was noted that when curd was pn^pansl in non--{)N-idizabIe stiad vafs. 
the curd adhered to the wulls of the vai and fonm d a .sponuy ('oainilmn while 
when copper vats were used the eurd drcns' away from the vudi and foi*med 
a more desirable hard eiirdfree from whey. It was not that this piumommion 
was due ,to the probability that in the case of co]:.pei’ conlaiuers, minute traces 
of the copper walls dis^Jved rilorvinff thereby Hie eurd to draw from the walls. 
This explanation was found to be incorrect. It made uo difTenniee whether 
raw milk, pasteTirked milk or skin-nuilk iis(‘d in the vats, the curd in all cases 
adhered to tins stainless steel or niekei chromium vat. wiiih* it drew away from 
the copper tat. Modifsdug the acidity of the milk, or the temperature or the 
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aniutiti^ oi‘ rannat no 'Da* avird adliarad {o ^lass (‘<'iut:ijfi<*rs huf 

Jiot. parat'iaiii. Tlu* stala or ooiitlilwiu of llii' surfjM-o af ! in' iHovidi:^~ 

ablr storl (dcgrpn ol‘ polish iitg-) was witlioid aflVt-l on Hu* odh^-ntMn'o of ihi* 
(‘urti. 1u tiio >ui‘)'at't‘. It a])})<‘ars lo he a ]>aii iniilai- pro(){'rl,y of ihe iito.x iciii';ii>!o 
stool surl'aoe that oiu’fi preseius a pavtioiilariy iiiyh atti-aolioo fnr it. lis 
oivlor to siippivss iliis alt iVK'liou. il is siilhi'ient t<t ^n-aso i'ai’orwljy the 
inoNi.ii/iihIo stool vat with htilyrin. Mlio ehin'so oui'd litoii do1a*-]ios itsojf a‘- 
oji'dly aiid as freoir from 1 his o'i'oa>e<l siirraoo as froti! a ooppoi- var. A. It «l. 


(IlKM rSTKV 


230. Sonic Observations on Chlorine and Metals. I'hfhn .M. (Jkaxt, Ifu- 
roan of Dairy Jndnstry, \\ K. Dopj. (if Aor.. Wftsldno'jon, J). C. 
2Atli Ann. 'lte]H?ri of .hiltnaj, Assac. llilK' Hanitai'iiins, ]>. Oat,. 
IMMh. ■ . ■ ■■ ■ 

This ])fj])er presimls t]i(‘ oh.servalions made on the corrosive action of a 
e.hloroniit)-T <'Oni])onnd and of a ealeinm Ityjioehiorile and sodium earhoimte 
niixlnre on seveti dihVrent metals, tin, black si<Hd. i\loiie] meltd, alleolieny 
metal, copper, alnniinnm and bronze, Tiie solalioiis use<i ivere of a .'^trenplh 
of 200 ppm. of Eivailalde elilorim*. AWdshed molal sirijis were ns(‘d ail of 
sneii size that an equal .snrfaoe was presented in eadi in^tanet*. 

It was foniui that hrttiize and ('opp(*r wert* atVeef <al most ])y Hie elilui'amin-T 
and least by Uie liypncliiorite solution. Tin, Aionel metal and allcji’licHy metal 
were piviefii'aHy untoiieljed by the chlm'annti-T. hut Motwl metal and lintvere 
mildly elTeeted by 1h<; liyjioehlorile solution. Aluminnm, altlmumli strongly 
at lacked by liypoddorite, was only niihlly (dTected b>' cbloramin-T. Ii.II.B. 


CONCKXTRATKD AXD DRY MILK; liV i^RODLCTS 

231. The Progress of the American Industry with Compounds of Lactic 
Acid. D. Clnin, Paris, Prance, ],e latit .7S., 371, p, 48, Jan., 

■ lOOft, ■ ■ '■ . 

Alilk is freed of its fat and mneb of its prrdf'in. Tlu* reinabnng serum 
is the sonrw of the sugar for fermenlatiou. Tlie ajipro]irjate organisms are 
added lo this serum, and in 10 to 24 hours the laclosi.^ is i-oiiTcrled into iactie 
cKud. 1 ji the euurse of the iermenlalioii. lime is added from time to time. 
During tlio fenuetilalion tlie lempro-alure is held a1 about 100'' l'*\ AVlien the 
fermentation is complete, the Jicpiid is neutralized with lime and heated to 
180" F. to 220'"^ F. On cooling a slime se])arates out. The lufuid eoiitaining 
the ealciuni lactate is sijthoned off and cmitnuil rated under vacuo. After 
cooling cahdum lac.tale, separates from the eondeusesd liipud. Purification 
is effected by wasliing flie crystals in a ceutrifnge. The erysials are then 
dissolved and the solution heated to 140-lf)0’^ F,, the solution also having its 
pH raised to 1f)-~12 by the addition of calcium oxuh*. After statnliug 2-3 
hours, the last impurities separate as a slime. The superuatanl liquhl is 







utl ;nifl iHMii j';i!i;^(‘(l wnii ijidii' ;ii‘iii. ,\ I'njilicr ]> 
Kijf.if' hv ?iip iiM* i-nrhoii. Tli.> puriiif'd 

< .ihd ihi' (■;iir!i|;j| ]a ('(*1)1 n’)‘u 

! lii*' j irt'cc'AN i-- ) t i I. Siniiniii htclui!* in;) 
i(\ i ri*;) ! ill”' ;i M ii Hf init < m ca l('i iim hiciaii* u it li '-(x nnni siiipii 
u\' .‘ai.-iriiti -uiidiid.- k iiilcivd (,ir and lla* M.diinii ia* 
tifnioi- a Mi‘np\ .'.ai-a’st.-iu'y. Lam ii- a-'id cau also 

ralciniii ija-ialc hy addiin-' Miiiiiim'i*- acid Id a s'tiul imi dfcalt 
lact id ;!>'id 1 inis dhiaiiit-i ! has a •-liirhf iidiw u cnifrr. 'i'his ('oh 
iiv ( !-cal luciil u II h dci'dhirizin;; carlmn'. oc in i fcalnicnt u i1 1 
i'ya;iijd<:‘, ■ 


232. Concerning the Use of Casein in the Fabricj 
terials. L. f^ains, I’l’aticc. {jc Laii 

V.KV^. 

A rcvicvv'dl the (Invciopiiicid ni‘ ]>jastic niatedais Fi-o 
sjiccial rei'oivijce to tlie often overlookni work of TriJlat 

Other abstracts of interest are iiiiuibors :25]. 252, 2f 


.iue r'lesent status oi iiang's Disease in Man. Kn iiAKn Knux 
Univ. of IVnn.. Philadelphia. Pa. 25th Aim. Peport of Intern 
A.ssoc, of l\Iiik Hanitarians, p. 248, HkPi. 

This jiaper gives a very comph'te Idslorv of Pang’s disease, 

Pp lo Ih.h). !UH ).5 ensr*s liave inaai reported. Ihnvever, it is apiiarent 
that not all cases ui‘e reptirted. 

As a. resnit of sonn* of the work done bv the goveniiHen) during the last 
,mirs. it was hamd that of tkdlTJtiO eovs examined in this'^comit r.v. 
. 481 ,(;,»/ were i-eactors. an ineidcuce of 1 1.2 per emit. Nearly 5 U j.cr ('cnt of 
all iierds examiiied have sone* reactors. 

The disease 
contact . Pasts 
lying problem 
pJishcd. 

234. Milk-Borne Streptococci Infections. 

HAM AND ii 

of Health, Albany, N. Y 

1037. 

An analpis xvas made of 1,529 eases of milk-iiorne st reptoeocens infec- 
tions oeenrriiig in 7 epidemics in New Y"ork State flnj-ing 11)34~-1936. In t 
epidemics, the source of (‘ontamination of the milk supply ivas a cow snfferine 


mge.stioii oi infecfc»[ rawv milk or by 
of tlic milk infection, bnt tlie undm*- 
ease in animals; this iiiiist be aceohP 

L.il.P. 

E. L. StKBHLNS, II. 8. IxGRA- 
A. Reed, Diy. of Comrnnnicahie Di.seases, .State Dej)!. 

Am. J. Pnh. llealtJi 27, 12, p. 1259 





P1RKASES 


willi ilinnnn iiitVciion (L;nuM*rK‘ld (’{ntiip A) ant! IIhmv wi'. 

r)l‘ a luntuui of Iho })(*viue inra«;li<in ia oiU'l! iustatt*.'* 

TIh' (' liiiif-al anfj whst-rvut ions art* disi'M^vd. M.W. V. 


235. Uiidulant Fever in Milk, and Its Relation to Bang’s Disease in Idve 
stock. < 1 *. W. A'\fj);KSON, Mass. Dept, of Pultlie lloalth. Unstori 
!Mass, *1. of ’i'ocii. /, 1, p. ‘Jli, Oel, likJT. 

'Fite oxisicni't* of iiifodittu liirtarji'fi iho intMliiiii! of raw milk uiiist la* rot-oa' 
iii>C('d. 'Ffti* rospoir-'ikiliJx’ oj' ijo* lit-allii ol'lifor is disi'iivscd. 

li.li.lJ. 


236. An Outbreak of Septic Sore Throat in Bergen County, (X, J.>. W, 
il. MAcDoxAijn. X. Y. Stale L)e])l. ttf Health. 2r>th Ann. Ki'irorl 
of Intern. .Vssot*. of Milk Sanilariaus, p. 181), li)3fi. 

In a period of 27 years .-'.inee lOK!) the X’ew dei*.sey Sta1<> Dt'pi. of Ilcallli 
invesligaled 58 disease outbreaks Ivaeeable to milk. Fifty-seven of them 
wer(‘ traced to raw milk, llie oilier om? was ti*aeed to pasteurized milk wherein 
tlu* bottles were liand-capp(?d (20 years ago Ix’fore maehim* <;ap}.H!!g vais 
required) by a person Avith a mild east* of typlmid fever, 

X'ot until 11)84 was s('])tit* sonMhroat listed among tbe milkhorne epidemics. 
iSiiiee tlien lliret* such (‘]U(leiiiies liavt* occurred with 825 or more eases and D 
deatbs. The lasi oidlireak occurred in April and Alay, 188<) tvbeii 175 <mses 
or more had occurred and there A\ere s(‘Veu tbuilhs. L.H.B. 


237. The Present Status of Milkborne Diseases, Report of Committee 
on Communicable Diseases Affecting Man, J. (!. llAunuxuitHi;. 
25th Atm. bep(»r) of Intern. Assoe. Milk Sanitariaiis. {i. 120, 11)8(), 

Tiiore has been no delinile trend in recent years in milkhortu* «'pideml('S 
{'since 1028). 

However, in the ])as1 five years llie number of deaths roporh’d liave uaut- 
aged less than one per i*pideuii(*. whereas prior to liiat the ratio of iteaths 
to epidmnic was 1.8 to 1. 

Ill 1085 there was a total of 48 udlklioruc epidemu's reported in the 
rnilcd States and 2 in (’atiada. With a total of 184() cases and 21 deaths. 

Ty])boid fever attd >pe1ii- sore throat wort* resjiousible for 5S per eeni of 
the epidt'mies. 04 per cent of llie ettses and all of the deaths. 

h’Jie iua,iority of the epidemics in the Th S. oe.eurred in small coinunuiities; 
27 wen* in towns of less tlian 5,{)<K) population, 10 in towii.s of .l.OOO to 25,000. 
four in eilies of 25,0(10 to 50,000 and only Iwo in cities of more than 100,000. 

Raw milk as usttal was the cdiief offender. 

Pasteurizf*d milk was involv<’d in five <uiHes but in three of them some ratv 
milk Avas also consumed and in tAA'O of them the supplies Avero improperly 
pasteurized. 

In addition to the eases reported above, there Avere 1036 eases of uiidulant 
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i<*r Hi ocni’l’ |t> hi* 

'* *■ milk fntiSiifjii. 

hiiihv Os' iuii. i>ni 


, .•nH;U/n.'OM]-:*,qeiTjeiit of tlie efforts of .the dairy industry in 

Jtiildiug dehirjiitie «juali1 jes into milk ; siieli as. greater iiiitritionai values, qu,al» 

tlia,t;g;o beyond, the .strict liinitsnf. hygiene' 
■ * L.II.B., 

.238. . Tuberculin 'Testing and the Courts. "James A. ' 

. ^ 'Lo,,..*Siew Ti'.orly, •. ,23tli' Ann,. .'Beport' of "I'literii 
tiffians. Ifklh. 

J’h(‘ tlrst t'oiirt (!<><- 
by Hie ,Sufm‘na‘ (*<nn*i 
Hini'i* 111 is fii'st dcci 
(.''uiirt ainl 1 lio <'onrt< u 
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2'40. Shorten the Barn Feeding. F. Moxkoj;. Ofn.i Au-r 
AVcokiy Press Unll. .',Vk al, Fob. 24. l!)4S, 
l)aii'\*tn<ni can ‘'Itoi'lin* llte ham iVcdiiig iit'r'aid r)'nin ! n> 
|n‘o]H>r1y 1‘ert ili/ini.',’ sitinc oj' Uicir pennanriii pasl ainl luruifi 
oiilv i'arliiir. 




241. Which Tost Gives the Most Accurate Fat Determination for Ice 
Cream. Fornks'I' (’. jhrrTOM. PulncfN New iJnutswirk. .V. J. 

4. Milk Tmh. i, 1. jt. 4lt. Ocl.. 1!»;57. 

'i'lu; aiilJinr slates lhal ‘‘'llxa’c is still nn amveimnit on the part of si'ientilic 
workers as 1o the I'eiialHlity of any of lla* laodilit'd fat l(*sls for iee. ereaiii.' ' 

li.TLB. 


242, Ice Milk. F. W. Alii.NKit. lee t.’reain Field .V/^ 2, p. 27 '>, ,3. p. 2a, 
Joly-Ang. 11137. 

The juiihor gives the results of ohservatiotis on the rise'- of ire milk In 
iuilk shakes, In atteniptino' 1(t arrive nt tlto most satisfactory basis of rising 
iee milk in sueli drinks lie prepared milk shakes hy midinu* the same vveiglit of 
ie<-! milk wliieh laid ]»een j’ro/.en so as to have widely dillereot o\'ermns. 

If. was found that tin* n^e of hiw overj'im ioe milk gave liiglicr viscosity 
milk shaias than the use of Irigh ovenani ic'd milk even lliengli the same 
Weights wm'e Used in hoth eases. ,\lsothat. Ilie volume of tin* prepariNl drink 
was grealer when low oserriin ii-e milk was used in its preparatiois than wlnm 
the santt‘ weight, of high overrun im inilli was employed. 

The atdlior also rcjiuris eoin]jarativ<‘ eosls of milk shakes made with ,ie,e 
milk varying in osermn. AV.F.t.k 


243, Quality Control in the ice Cream Plant. H. F, .Jidkixs, R{'alt<‘St 
System Lah., Inc-., Ncav York. 2r)f}i Ann PejKtrt of the Intora. 
Assoe. Alilk (Sanitarians, p. 2hl), 103(5. 

Tliis paper discusses essential hudors hi the nminifaeiure of jiigli grade 
iee eremn. 

PJaul, eqnijnnent. materials, niauufaeluring methods, poUNiauKik ole., arc 
irnduded. Tj.lI.B, 


244, New Problems in Ice Cream Sanitation Committee Report. F, AY. 
FAiiiANh ‘dotli Ann. Report, of Intern. Assoe. Alilk Sanitarians, p. 
330, 103(1. 

This is a committee rejrort and inenliou is made of some of the trroldems 





i‘>i( ii-rMiiiictL iii'svcvf'f. In ( 'r'lnriila flnnv 
‘'i \^hi!‘h v's’i'!’ iii itiifk Iroiit hacds 


i<-i 1 m(‘ tiiiHili'*!’ 'll iliiid milk fniisinii'TS. Al 

lilt' .‘‘jiiui* iiiiK' V,'* ii-it iit* l.irifiil di ilif I'anlis '-r lai'-ti'iirixalidi!, dui sluadfl 

\\ i;!'R S'l 5 h'-it' i'iii. 

■■!. ( d'l-alt'j’ ;if 1'-ni >'>it intlif iii'nlilchi <4' iniH^ siijiplifs in small 
(‘('Hi In u ml !t‘s a til 1 niral snciiti's. 

idjt'np.hili'-m and mu-tmrupmu'ml >4' llm ntVnrts of liic* dairy indusiry in 
bin'diny rji'sirald!' (juaulips into milk; smdi as greater j*u1i']1ionn1 'vahios, <jnal~ 
■jfies wliieli are intluenec'd by faelurs that go beyond the si riel Ihin'ts ol‘ hygiene 
and sanitation. L.II.B. 


238. Tuberculin Testing and the Courts. James A. Tobey, The Borden 
Co,, Xfnv York. 2r>t}! Amn. Kepurt of Intern. Assoe, Alilk Sani- 
tarians, p. bn, IbJO. 

The lirsl eonri dt'cision iijiholding llie Inbmrnlin lest tvas handed down 
by the Supreme Ceiirt oj; J\,iiunesoj-a in I89l{. 

Sin>'e lids lird dec/isitui on luhi'reulin lesiing. liie I’niled Stales Supremo 
Cnurt and the eoi!ri>of last resuHs in a nnmher of slates have siistairied tiie 
vaiidily ol' munietpa! oro'inaneis oj* hoani I'f heailii regnlatiuns roijiiiring the 
tulierenlin leslin.ir of eallle ami the freedom fif rows front tills disease. 

A t(e'al of some Jo referenees in eourt dechicitis jtve eited. L'.il.B. 


239. Biological Value of Casein as a Supplement to the Proteins of 
Barley in Ratios for Pigs. K. IE. Iff’ojn'.s. California Agr. Exp, 
Sta. Jour, Agr. ]h'S'*ar(']i. 5o. (i, \k 4111. Rept. 15, 1987, 

Tt was not<*fl Btat young pig^ gr«ov sIomIv on a rttlion in whicJi harh'y was 
t!ie 'i;oie soiireo <»f jtrolein. hheding experiments showtal that the addition 
of eo}inner('i;il c-asein to this ration at liie rate of 1.5 p(>r eenl ahoiil dotihied 
tlie 'growl li rni<‘ and increased the gtiins jier unit of feed eonsnmed, ITow- 
ever, M'luat cotnnH'rtMal casein was wasiu'd fri'e of laetoflavin its addition to 
the ration produced no hcilcr growth than tlie ralion iu tt'hich the proteins 
were furnished solely hy liariey. Rup]>1ementing of the barley mdion witli 
laetoflavin was not tried 


L.M.T. 
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240, Shorten the Barn Feeding'. « 
Wr-f-]dv Pr.’<s :i1, F 


Cream. Foerest C. Btjttok', Riitgei's' Univ.,. Xtnv lirruisu-ifk. N. 4 
J. Milk Tech. J, 1, p. 30, Oct., 1937. , ./ , 

The fintlior state.s tlial; “tlicre is stiJl iio a.greem<Rit on tlie pai-l uF si'ioniiiic 
:*kers as to the relisittilitv fif ain^ of tlio modified fat tests for ice ercani. ’’ 

' ‘ L.ll.B. 


242. Ice Milk. F\ W. Milker. Field 77, 2. p. 25, 3, }\ 25, 

dnly-Aiijor. 1937.' 

The sutthnr givt's Ok* rcsnlts ol; observaihms on the use of ice milk In 
Miilk slmkcs. In nftenipline’ 1o arrivt* at the iiiost .satisfactory basis of nsing; 
ice milk in such drinks be pr<‘}>ared milk shakes by adding ih<* same ivcigiit of 
ic<i milk which liad been fro;;^en so as in liave, widely different overruns. 

It was fonntl that the nx* of low ovei’rtni iee milk gave liiglier viscosity 
milk slink(*s than the use (d! high nxeriMin iee milk <'ven tboiigh the s;nu«^ 
weicliis w<‘J*e Used in b«)1ii cases. Also that tlm volume of the pi'e^tarcsl tlriuk 
was greater when low overrun iee milk wits used in its ^irepai'iitioji tjiai> wIkmi 
the siime weiuhl of hiuls ovfnant its! milk wi4S em|doyed, 

Hie iuithor iiiso i’ejjort" enmiKii'id ive costs of juiik siuikcs made vifii i<‘c 
milk viirvinn iii overn'un. W.F.(‘. 


243. Quality Control isi the Ice Cream Plant. IT, F. di UKiKs. Sealtesl 
System Fab.. Jnc., .\’<-w York. 25th Ann lu''po,vt. of the Intern. 
Assoc, i^lilk SinniiiriiOLs, p, dtiO, Rtit!. 

This paifcr discusst^s .-ssential factors in liie umnaute! nre of high gnule 
ice cream. 

Plant, eipiipment. iimlerials, miinnlacl urinu' methods, personnel, etc., tiro 
inclnded. L.IT.B. 


244. New Problems in Ice Cream Sanitation, Committee Report. F, W, 
Fahiak, 25th Ann. Report of Intern. Assoc. Alilk Sanitarians, p, 
330, 193(,;. 

This is a eoniinittee report and mention is made of some of the j^rohlenis 
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2^5. Investigation ot tne y ‘ 

tion of Pasteurization, if . • 

huh. and j^‘seareh, N. V- 

Oath Ann. Ht'pnvt of Intern. A 

r.iati. 

A study of the amylase test as^dcsci 
sho^ved the lest m'us accurate 
accurately the treatment received hy the 

Conclusions were that the amylase t 
accural ely the degree of treatment. 

T!ie authors used and wer(‘ much l.a\ 
Crnham urocedure for tin' phosphatase 


ade oil 87 sample 
2S in determining 


to detect 


as a Preventive ot uxmizcu . 

MilkPtat, 

lfW7. 

resided sh()nniig 1he effectm 
fr the development of copper 
Low iiomogenizalion pressures 
‘h w(‘re })artia!ly cileclive, hut fc 
necessary. The fl<n-elopment of t 
],y homogenizalion at pressures^! 
These pressures were eiiually eue( 
of the oi? flavor when copper was addt'C 


246. Homogenization 

Koss, (loniell Tdiiv 
•H, ]>. 40, April-May 
I'lxperinieiilai (wulenee is pr 
zalion as a means of prev<Mitin‘ 
flavor in milk and mvam 
])onnds per stjuare inc 
higher ])ressures were, i 
was prevented mil i rely 
square ineh and above. 

Ihe development 

homogenization. ^ experiments. 

P-t -ky milk properly ko„r 

not develop an oxidized flavor, 

TTlflvor in Milk from the Individual Cow. 

247. The Oxidized hlavorm mini 

ANU la B. Palmer, Penn. Agr. h.xp. Bla. BuL 441, .u, 
Tltf spontaneous oxidized flavor in milk is considered to 

,«idation of tho phospholiind ^ 

tho butterfat. It was determined that the enzyme niu i 
L olflavor is carried in the plasma and serum portion "I 
n ITllonaihlo for the rednetiou of vitamm C eontenl. 


The anihor 
.ogenized does 
(LM.T. 




iiHMtt oC fiavdr in milk is ^mitly hy feodii!,*'' uifist .foods, 

iiHOihatioii at. OB'' F,. ]ja.stoiU‘iz;ii km ahovo F„ tlio fvjitoval of oxyu'Oii oi- 
})y tin* additions of viiaiiiii! t’, hydj'oqnirionp. and oat tionr. Ikistonrizafioii 
h(-i\vcou Ido -ltjt) ' F. and <‘X{(Osnrp to sutilijLdtt (‘itlaificp th<* (dT4la\or. Storaux-: 
of' snspcjdihk* samples at 10 -lo'' kf oausod a docmisf* in vifatuiii F ('ontoiit. 
hill, loss in milks iiiaiti'd to 17*1 ’ k', 'W.D.H. 


248. Report of the Committee on Dairy Farm Methods, h'. i>. HuU'oim 
L’olli Ann. ih-jioii of the inlern. Assoc. Milk Sanlf aidans, p. khJt 
IIKi!;. 

'riii.s 1‘oport d^s(0!,‘.^sl‘s inroriiial ion an insjit'otoi* sliouSd ha’i'i*. aisu iIh* fof 
iowiim' rundamonfats : ycji'O'a! conditions, healtli of eows. fite)J''iis, niilkiuy. 
milk hoijst' and coolino-, LJl.B. 


249, Methods of Improving Milk Supplies in Small Communities. LKHtat: 

F, Fkank, 2.11 h Ann. Report of Intern. Assoe, Milk Haaitarians, 
p. .‘147, 

Tins paper ,uives a very thoronoli rejmrt on the stains of mill? eontrol in 
munieijialities <4' 1000 to 10,000 j'lopulation. L.ILB. 

250. Milk Control in Small Communities on a Mandatory versus A Vol- 

untary Basis. (*. A. Au]:le, State Di.qd. of Ilealtli, ^Montgomery, 
211]i Ann. J?eporj of lim intern. Assoe. Milk Baniiarians. ]), 382, 
lilOO. 

(Fui^s reasfms why he llsinks nnlk control in small eonnnnnilies will pi-ove 
more Miti.sraeim'y sm a volnnlary basis anil that tliiK method Ims severa! dis- 
!ii)i-t ad van I am"' o\er tiso (tidiev of mandatory eoin]diune.es. Ij.il.B, 

251, Experiences in Meeting Milk Flavor Problems. C. fi. lOiADUfU’sH, 

T'liiv. of Fallforriia. 2llli Ann, Report of intern. Assor, Milk 
Sanitarians. ]k 201, RKtO. 

A diseiission of normal eonstifuents of milk intlneneinir ta4e. The 
eliiondi'-iaefosc relation is belioveti to be mo.st coueeriK’d with the nafiiral 
jileasant tiavm- of milk. 

Feed flavor.-.., raneiiliiy, oxidwed fla.A’or, and influence of sunlight are also 
disioisseil. L.IJ.B. 

252. The Influence of the Ration on Milk Flavor, d. A. Axderso.’v, 

Bureau of Uii;>]. Res., RntgevH, Univ.. New Bninswiek, N. .1, 25th 
Ann, Report of tlie Intern. Assoc. Milk Banitarians. ]). 223-238, 
103(L 

Observations over a ])ei‘iod of montlis on two large farms produeing higli, 
grade milk indicated tliat eeidain food accessories of the feed ha<l an iiupfo- 
taut bearing on tbe flavor ilevelopnient in milk after two to four days of 
storage. In one iimM very few cows produced milk which acquired an off 



iiliii 




Aii>'r!nf'rs <ir larrHATi ui’ 


flavor o!i sis>ra,i;<’. whiio in llo* oIIhm" many onws sm-li milk, Ik'lk 

l!(‘r<U r<‘i'i‘ivv»i iit>]>i*<'»ximal!'|y ih.* ?'aiin* kimi of lamovi'i’. 1.1m niif> 

wliimoiii ilin ii'oniii*.' v-iih niV tia\or v'as o\])('i-ii‘nrt'.l otl maohino 

miri‘>i aii'afi'a ijay niiilr ilir oilc’r fi-a.i v.;j; iV<i iloj,! ciiri'il ai'raif.K 

raloil llml n!;h'iiiii(' driofi ali'all'a i-uii- 
tfilmal ;i>. Hnmii i-aroii-no O', did rri-'-i! al i'a! la, \\ Inin rlii-nt- d.i\ 

of tiois I mH'i (i‘j cjjiiM’i i a of iiin>‘ t“iii h'- <»1" > lo* ca ml ou'', 

Siiiisj il ui iny {jnid i-urnd aliail'a s'm' lumdiiMo mn'i'd alfali'a in Hm I'aliiin 
id' a cii-w ui vinu' ram-id milk kad ,i dooidcfl i-n'roi in fut-ja’a'-in'j iadl! dm inlon-.. 

anil rtrijia')m\ oT llamu- d'-vr|op!Uf-id. Auain ro.'diu'j inai'ldtic t-uri'd in 
jtlai'o oTiiold s iirod ali'all'a auaisi ioNNcnoti 1 his llax-nr dnvolojmm)!!. 

C'arrnls; i’J In dmns rit imr in namtonr dian I'msli ali'all’a) Avot-i' ad^o fnd 
vvilh oxindlmd vt'snlK in rednidma riin«'id llavnvs. 

h’l'ods rich in iairolono ncvoaksn fniitid ixamilcia! in |n‘c\ cniina' and h>sscn- 
ill"’ oxidi/i:o(! ila\(*r dovclopiny; in milln 

Fends rieJi in viiamin (' (.I'rrsh ('alihaoe; liad im [mimiioiai ellVel in ]U'o- 
A'enliny' nxklizad }la,vi»r,s. L-.U.Ik 


253. The Scope of the Milk Sanitation Studies of the Public Plealth Ser- 
vice. Lksije C. Fraxk, Oi’tlce of Milk .Inve.slifratiuns, U, S. Public 
Healtli Sendee, Wasliiinrtoii, D. C. 25111 Ann. liejmet of rntern. 
Assoc, Milk Sauilamns. ]>. Idl, 

Dtiring tJic past ten years the milk «aiiifatiou sludies of dm Public lieahb 
Service have ineliulod iirojeels ilesi^ned to answer dm following questions; 

1, flow freijuendy do milk borne oidbreaks of disease occeur? 

Since P122 an annnai (pmslionnaire lias been sent to Imaldi oflmers of al! 
mnnkdpalilies of IfUKifl jiopulation and over. 1’bese surveys iudielae lliat 
tlie average for dm jiast Id yt'ars is at least 42.5 mill; liorne onlbreaks ficr 
year. 

2, To wfmt evtoni ilo American comnmnides adcuqd 1o cmdrol milk sup- 
jdies, and to wind cvJent ar<i Ilnur citizens protected by sncli major measures 
as pastciirizalioii, tub'UvnJin te.stinu'. abort ion {{‘Sting, els, ? 

From Pt27 to PJdl iu mi£nud]ialities of or fjver, pasteurization 

of milk supplies increased from 81. H per etud to 87,5 per cent. Al'ilk from 
tuberculin tested <;ows iiiereasod from (18.1 jnu* (mut to 88.7 per {-ent in dm 
same period of time. 

3, How can jiroeess of jiastenrization be tested to determine wdietber they 
are effeelive, and iiow can the efficiency of various tyjies of pasteurization be 
compared with each other. 

No apparatus should be approved diat shows a temperatimi deviation 
greater than I" F. Tests eondiietcd on 160'^’ F. for 15 sec. and. 442''^ P. for 
30 minutes gave assurance dmt either mediod would. })revciit milk borne 
outbreaks of diseasOj howmvtu*, no answer is available as to which of the two 
methods gives the greater factor of safety. 
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4. I[o\v I'fHs ])r»)i't'sst*s ol! uMTiiiii'sthii In’.'ijiiiml mI' (l;iiry am] isiilk plant' 

ixpiijjinnnt Ik* ifSioH t<i ([I'iinainiH* \v]u*i!i(.<i* ih.y avi- i vr. am! h'W ^-an llu* 

of Viii’jiais ha <'ii!(ip;U‘(‘h 

ThiN ijiiaslinii licin'i suaiiail. Kaal inafhuik arc hfinu' ciimpart'al uilh 
• ■hf'suica} nu'lhntK. I-aiclj {^ji!<i!‘inc cniiiptanMl I'-. n> Im illi a Ic^l ni*<j'a n- 

i-iii !o tlctcrniiim Ifjc uinnlfcr nf juni’. (tor inHliaM rcynirch la prailiUM' a ’'lara!- 
ard |M'i‘ccii(iip‘»< killin'.'' <)!’ a Ntandard canccHli'alian in a '•Mami.ird lijn*', at a 
'•landard icfojdvcat lu'c, at a sfaiKlai'd [iH. aic! \vi!h a ^taadarfi tsaiipcralnrc. 
aid 'vvitli a •'tandard f-nnci-n! ral ioji o|' jaatn'r. 

a. sliduhl pas|ia{ri/t‘r iiiict and mitli'l ha di->,iyncd : 

tSoan' at' life rc^iil1s oT lids, stud^n am naw cftnlaiind in iiir I’uhiic; Hcaltii 
S“r\ ice .Milk ('ndc. A inure dciaiicd lUilirifal ion j*- cnnicnijiilat ad. 

d. Am air and hijun lical'-rs ncci-ssaiy and Imw ^inadd limy he dc'^Icjicii'i',' 
Aliik roiiiii is nrariy always iiisufiiciciitls |ia-d,c!irimii. A pnhlicatinu mi 

ihcsf* Ntmljcs is l■n!l^*n!])la1cd. 

7. AVhat. is lim I’OsI nf strietly eiifitreinc 1im T'uhlic Health Srrvii'f Milk 
i h'diiiiumn ? 

The nieiui reported hy 7 5 eities ■vrlileli were strictly eiifnreinjr tiie 
•ordinajiee as shoi^ji hy rating's of !>() per cent oi* id.dmr, 'was 8.3 eoiits per 
cn]dta jter year or oiie-liult' eejit j>er yalluii. 

>. Does past (Hirizat ion sipniHeaiitly affect iho Amd 'vtiliie of milk? 
d'liis study was undertaken st veral yeaj’s ago ainl the n'sulls for eliildmi 
teJi 'fiioiitlis to six years of age s1ka\<;< 1 Hint the- gr<»^\'tI! ]M’oniotinu: eapaeity of 
Uiilk is not, signiiieanlly aiVeeleil hy pasteiirizntinn or other heating. 

J). What is the pnhlie heallls signifjeanee of kco])ing milk eold in the home? 
Tliis stmly h;is la-en eotipdeted ami tiur ^nshiical inn is remiy for distrihu- 
tion. 

M). kVift (he Pnhlie Health >Serviee milk (■•rdinatjeo he ,s^('ee^sfn!!^■• applied 
to a very large eity ? 

Hnrin.g the pia*'!, ten years the ordinanee has hcmi atloidial hy larger and 
larger eities. In ih'ta It 'wa's ado]ded, by (."irit-aeo arid a slndy of Ihe progress 
is licirig closely made tltcr*’. Studies to date, seem to indicate line vestdis 
will he sueeessi'ul. If so, tldm sjifsuhi finally setih* iiic question as In whether 
the Ihdilie Health Semice milk ordinance is suftieienliy tlexilde to lie adapted 
to population grontis varying in size fr<»m less than 1(1,0(10 to m’f)i'e that! 
8,000,000. f.'.H.Ii. 


254. A Study of Milk from Apparently Normal Udders. C. K. Jniixs, 
Uenirtil Exp. h’arin, Ottawa, Panada. 25th. Ann. Tleport of Intern. 
Assoc. Milk fsanilariaijs p. 145, IhlKi. 

A study was made of heihu's aiviiig hireiailk of almonard eomposition 
from apparently normal udders. 

High values for eataltise, ch]orid<'s, and pll in the. foremuik do not always 
indicate infect ion with mastitis stroj'ntococci or other specific pathogens. 


ABSTHACTS OF f JTKHATrj{F 


A ])nsi{ ivt- (liaLOiosiF siiould !>*■ iwNf’d jirinuirily on llie dtTuonstra1i(tn of the 
eaisHaiive oru'aiusni. L.lI.T'h 

255. Milk Control in Pt-misylvania. Wnjii,’.': K. 'Ah.tM' i'.ri . Male liepi. ,-i' 
lli'-ahh. 1 JarPHfjui'.u. Pa. 251 ii Ann, iu'pin-i ft*' iiiliTii, Mill. 

Sanitarians, p. lh.5. 

Ihanisylvania. re-vised iis inilk eunirn! lav hy tin* Stale Department os' 
Jieahh invilinp the eoopcj’a! ion of the Ineai liealtli oflieers. the niiik (leaier-'. 
tie- i<-e cream tiianiilaelnrer.s, lie* iiieilli-a! assneialions and titiy oilu'r orpani- 
za1io!)S5 vvlusdi \\ere interested in iiraitji mea'^nres. Wh* tried to take the Ik^m 
i«ieas Troni tJiose used in N'(>\v Vm-k. Svw dersey ami other slates and ineor- 
piiralcnl tlumi in tht- Ihmnsyivania repulalions. kim\M! as Aet 21(k wltii!]! Avtis 
.sijrtted hr the fiovermm. Jtdy 2, ISkdn. 

AVe sljjl have a system of aj>|>rove<] ins]»eei{irs 1)111 standards for tlnse 
jitsj)ec'1ors have hem raised. There are td.xjtil of these a]i])rov(‘d iiiH]see- 
tors and they are liired h.\' the jilanis. I'o oblain a eert ifieate as an appr<»ved 
inspeetfjr, they nnist jiav(> some leelmioal traininu'. some praetieal trainm,u\ a 
lot of eommun smise. and paid moral elmraeter, hesid('s passing an examina- 
tion Avhieh is not |i'iv<'n out in afivanee. These meti are supervised by 2 h state 
insfiectors. 

.Before milk, or any dairy pruduet. or iee eream or any prodiiet that mscs 
into ice eream eati he ,su{d In Fhattisylvatiia, the dt'aler, at his ovn exiumse. 
must pnt in shape his own siip])!y Pt meiP the reiptirements of the state, A fter 
that is done, he makes an appiiefd iotn ’'i'he stale then sends men to triieek on 
the Avork of the a]i|>roved iiispeeiur. mjtl in c'ase of nmv applieatioiis in do 
hnsiness iti the state it nteatis a Id!) per eenl ehei-k oji et'ery farm thai is 
shi]!{)itip to that plant. Thial ujeaiis th.ai ail Isntler nsed in ice cream noisl 
('OTtB'^ from an inspeeted sotiree. Also all eva])o)-aled jnilk used in Ft-nii- 
sylvauia must e(>me from an ins[)('eted sonri-)-. 

All ruAV milk proihieers ar(;‘ inspected ])y the Dejmrtmenl of Ileallii and tint 
})y apjtroved ins})eclurs. L.H.B. 


V : ' 


256. The Use of Resazurin in. Determining the Bacterial Quality of Milk 
and Cream. J. X. WAitXER, ToAva Rtaie College. Ames, Iowa. 
Dairy AVorld 76\ 9. p. 18, Deb., 1998. 

In a eoinparison of the re,saziirin test with the inetltylene blue lest, utiliz- 
ing melhyieue blue e}il!)ricle and metliylene blue thiocyanate and reading the 
resaznrin. tests at the violet, pink and Avhitt* .stages, the folIoAving couelusions 
were drawn. TIk' resazurin test offers no advantage over the methylene blue 
if rcsaznrin-AAhite is used as the end point. The resazuriu-pink and resazurin- 
Aoolet reduction times are conshlcrabJy shorter than the methylene blue but 
elassificatitm of samples does not parallel the latter test. Wlietliei,’ the dif- 
ference Avou'jd result in a move desirable classidcafion or a less desirable cla.ssi- 
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is not sltowu in tin* <iaia olttainwl. 'I’Ik' iTsaznriu tcsl showntl no 
advanlagn ov<‘t' l ha jitctliyiaiip Iduo 1(’s1; ior iisa with pastaiit'imi milk or arcam 
or ii’o (‘roam mix. F,JJ), 


257. Some Factors Affecting the Accuracy of the Babcock Test on Com- 
posite Samples of Milk. C, \V. Knoland ,v\o <5, 1>. D’AMP.uofa, 
Utiiv. of Marvl.’iini, Ae’r. Fxp. Sla., fhirk, Md. fhiil, 113. 

Oef., in; 17. 

tAriiiiaisito saiiipk's (if iiiitk, \v<‘5'(‘ proitarcd by making: daily additions of 
1U.-1 iid. cai-h. 'l'hos(' .satJiph's n(‘r(‘ held for soveii. lest and disys sit 

4a", (i(l‘ , Sd"' tnid Hid ' k’, jiml won' prosoi-voii by mn* nif'rotsrif* cdtiorido tablet 
(d.48 grata tsildol (aaibiiidtig dtl.tib jtor oonl llgrb’I.J. ranspi.'sife .ssiiiiples 
wore .also jsrejjarod will) (me-ijsilf, one sstid two niers'urie (dsloridt' lahlets ami 
held at 6d^ and 100" F. fas' seven, ten and iil'let'ii d{i\'s. Fresh sjsniples were 
tejstecl daily and tlM'ir .•tverags* test eontpared with the te.sts of all eeniposife 
samples. 

Sani])]es of.niilk w<!re lirougftt to a definite volume by adtliti{^ 15(1 mi. to 
each sastsple bottle, the satsiple tlien la'ing tested inimedistteiy .bsr fat content. 
These stsmples W(*re htdd fst 4“)''’, OO". 80'" and lOd'"' F. for seven, ten, and 
fifteen dssys, and were prest'vved by one mercnrie, ('liiorkle Issbhd. Rsimples 
brosight to a f'onsfitnt volume were also preserved with one-half, one, and 
two m<*renrie ehloride tablets and held at (>d‘" tnid KlO*^ F. for sevess, ten, and 
fifteesi dsiys. Tlse fresh stiinple tests wen' eonipared with the tests of all 
ju'esinwed .san)]>ies. 

All tests \v(‘ri‘ made by ibe Babcock Method. A summary of results 
followK; 

1. T))e fal tests OH all eoni|M)sit(' and preserved sample, regardless (jf the 
length of lime held, averag(‘d lower than the fis'sh sam]de averao'e lest, As 
the time of holding is i!!(‘r<‘ase(i the i’<'snlfi!ig fat f<‘st is (bs-reased. 

2. Tlii' fat tests on all «*oniposi1e and pn'served sajiiples, regardless of the 
leinjH'ral lire lield, averaged lower than tin' fresii sample average test, Ak 
the 1em])eratnre of liolding: is increased, the rcsnlting fat lest is decreased. 

Smnplc's preserved by (>ne mert-nric ehhnmle tablet gave the liighc^t, 
one-half taiilet llu' nest highest, and two tablets the lowest fat tests. This 
holds true for all perifids of time at hotli fiO'^ and IfiO'' F. Regardless of the 
amount of meivuric eliloride nsinl, all tests on eonijmsite and ^ireserx'ed sam- 
ples w('re lover Ihan the fresh samjdc test. 

The average of all fresh siiniph* tests was 4.3.')5 per eent. The average lest 
of all composite and preserved samples lu'ld Air seven and ten days at 45® 
and (K)'" F. using one mercnrie chloride tablet was 4.31)2 per cent. Thus it 
may he stated that when pi’esi'rved samjdes were held under exeellimt condi- 
tions, the fat test averaged 0.053 per eent lower than the true fresh sample 


The average test of all eompo,s}te and preserved samples held for fifteen 




188 .V)!HT];A< rH nr LJTi:i.‘ATt k-i: 

<la.'rs ;vf. In'' jisid isO" h\ nfU' MiiM’curic I'ltlni'ldi' Uilsld, was 4.27”) per cent., 
or tU'f.sO i)f‘r nf's;-! IrtH'i-r tliijirj ilic irfc* .s;H(ip1** nvi'Vfiui'. 

Thf^ avr‘r;{',;n !f ,-4 ai! cnjupnsilr a'tui prn^rcvnd .siinpics held at HO" and 
100' Ir, n'^inc (hr rlilnridc tnOl--: \\>i< jinr or O.KiT jx'V 

('.(‘Ht lower ■fhrm fh>‘ Isi'i"- ri 5 --h ‘-aiiipir a \'- 0 ‘a (''.'W.’K. 

258. Salvag-ing Return M,ilk. .\vnvv.'.in? Milk Dnak-r 27. -I-, p. 41, 
Jan. . 1005 .. 

.\ lirinf sinnoiair nf f;n\\ -.iritis* d-‘;i!n!>’.. in lus-atii !^•^ whii'h {((‘rinit milk in 

lie i'cnirus'd if» llic i'tiiiii's tlu* >-i‘oni!f! slo^w ai'n flimimU inc' I hi' iu'-s or. mlnm-'- 
by tin; inn ni‘ ri'ri'j'.oM'alfii di'livcry irni'k.'--. A cs’siss .'-ii'ci inu of rtplirs rrrcivcd 
froti! vj! t'inns M'd Inin <4' i hr min',! ry !“<'L'M!‘i!iny f hr ii'-.i.' ni' rrlurns is also niveii. 

' ' ■ C.J.B. 


259. Report of the Committee on the Food Value of Milk and Milk 

Products. G. (y. H'HVLi:!:. Jkiinlii’idyr, .V. V. J. i\lilk Tech, 7, 1, 
p. lb, Oec. 1947. 

A bi-ieT simimary in' rho findings of varinus iiivn^liratni's fm I'acinrs {'iteci- 
iiig the* -fund valiir of milk. Jj.11.11. 

260. Engineering of Pasteurization, th A. IfnnMtp’isT axu W. 13. Tikde- 

A 1 AN. jHtaln i)(*pt. of Jlrallii, .Mnarty. X. V. J, of Alilk Trcli. i, 1. 
}). n, <VI. 1947. 

Hiioit' of ihr I'anlls of old iypr pasinufizni',-. are rjird. and liotv rhrsi' liu\r 
beeti rJi'itiiijaU'd by dairy iaiyinrrj^ iii 1nsii!i'.i‘. an^l i-rdrsiciiiii-; rijidpiioMtl *-0 
tiiat. cijuliiiiirnt no'w oxaiiaiih’ ihai will paAriiri/c iidliv with a fuii Riidm' 
ofsafriy. L'.fj.B. 



261. The Resazurin Test — Preliminary Studies on Its Practicalities and 

Possibilities. J. A. Km’:vA\, W. i;. llAmorTT, Axn fl. IB.-'r.vx. 
Whiting AtiiP pts., Bosinu. Mas.'-. J. of Alilk TcHk /, 1. p. 22, Od., 
1947. 

Tije aiilliors cortclmlrd tluit llu' rs'saxurin trd will imjtarl mor'.‘ intoniia- 
tion ('oneornirig' ilio qnaiity of milk in om* liour’s ineubalioii than will tbe 
■im'iliylene blur lost in six hunrs" incubatirm. 

Tin* test is more sensitive to abncinna] milks (eolostrnnj and mastitis 
niilksl Hunt is the mrthylerm blue tf'st. L-ILB. 

Other abstracts of intm'o.st arr numlxn-s, 225, 240, 244. 244, 245, 230, 237, 
238, 202, 204, and 204. 

AfTSCELLANEOUS 

262. Report of Committee on Milk Plant Practice. A. H. Tolland, 25th 

Ann. ]i.p])ort of Intern. Assoc. Alilk Sanitarian,s, p. 181, 103G. 




I'lrYFilOLOOV 


lut otK' idi! nli <)f Hk* (-(imiiiitlni* ijifS' on tbi* 

F ))oltrni;j ((rniiu'c juint* iu luilk ])lftnts ihc bn ior~ 

A luntibnc ()F sUiif'S {iinl (ntios roqiih'o tliut, nroii'i,!-. (li'tnks bo ])ro('~ 

jiiipinoiit ( 01 * rooms) itol iisod for lie’iiolHiqj bunl milk, 

ilruf-lod (loirr onniL^o b{‘V0V{ij:?(?s raiiidly iti^ltin'ir vitmoin T 

\) j : td room imiiimr.'d uro. I'lic iriss oi ro!d '^.ifirm'O imutt.-rjdur?* is 

bill, is still ('ojisidt'riibk'. l,#.ILl>. 


263. Vitamin G Content of Dairy Oranj4C Beverages. Al, -i 
Fellers, AV. A. Macijnn and D. A. Dk.w, Mass, A' 
Amberst, Mnss. 25l;b' Ainn <d' IIh- lulrrm 

Sanitarians, p. 267, Ib'bi. 

Clieinicail nietliods for determining vitamin f e(m1en1 of ora 
were found to agree elosel}^ with the }>iologica! assay melltod. 

Twelve samples of ten diffVment dairy oi'ange bevt'ragvs wen 
tain from 0.2 to 53.0 units of vitamin C pei* ouiit'e. 

Fresh orange jniee eontained 228 to 2a8 units per minee; 
orange juice had slightly over 200 units per onue.e. ^ 

Eeconstitnted dairy orange beverages lose their vilamiu ( 
at room temperature, usually about 60 per ef'id. in 20 hr.s. 
loss was 15 per cent or more in tlie same lime. In two days 1h 
o'reater • vet manv dairies do not make up tlie prodiiet daily. 


an and Our Daily Bread. Amevimiu Timtil \ite of Baking, 
’ellor Plaza, New ‘Vork, N. Ah \\). IT 10:58, 
booklet is devoted to lim subjec*! of bread am! its }n-o|>ev 
uul redueing diets, tliere are many allusions 1o milk iii i1. 
that i>raetieally all white bread now contaiim a( lead 0 jter 
,i<ls, which enhance tiie mitrllive ]>roperties of the loaf by 
minerals, and certain vitamins. Several pages of sample 
ise in redueinir diids are ])refaeed by the slati'iiieut lhat *‘a 
or pasteurized milk, or ils cipiivalent iu other dairy pmd- 
in all daily redueing diets.” Broad is recommeuded in 
necessary souree of the carbohydrate needed for the mo^t 
of body* fat. This ]mmphlet is aeeeplefl by the (kmmdi on 
....n.r,,. Ar.-wLfstl Awociation. d.A.l. 


. EonKJiT PKRriVAL <V)OK 
Bioelunu. J, 31, 1 10, 1637 





i^BNTRAt’TS <iF LITKRxVrilU- 


in if jir('vio)i> .sfiiily it wis observed lloit willi j*'i*A\vinir rnts eliol(‘sterol is 
iib.^urhfMi mil;, iff the j»n.*S(‘nee o.t! .free Jut iji the diol, u (dtoiesterol “Jolly'’ 
livtM* Ifinv iifihh'ctl soiely umlei* these eonditiorjs. In Jhis study dm (nx)KM-i- 
isitHitii'ted to dthoi'iidim tiso eiftiet of the in!ioi!ii! c!' fsit ou idioh*'^- 
ifhsut-i>diMi. drowiiia' r;i.ts Wf're fed oiv iliets i'etutaiuiiiLi' 15, 20 iiiui 00 
ffi-i' 1'i‘ut fiit i iifisi'iiis oii i xvidi Olid without 2 imr s'eut <'h(»l<'st<>)-oL (Mioieslerol 
Wfis (iJisfi'Vi'd lit (iiis'e 0 dfhoterioiis eiTetd on Ihe ‘i'vowlh riilc, ^^■hi^‘il was most 
jiiiirkod v\illi dll' ir> jff'i' eeitt fill diet. This olTeel i'', dueiuu' da* iirst few 
weoks pi'oiiidflx line to tin* redma'd food intaki* of tht' injiiniils, iii'tor wiiieit 
period die rifts iidi/ff! dmuiselves to t]i(> ration. I'iie iihsffrpt ion of ehoiestei-rf] 
is out inerensf'd by rifisiinf die fat eoncentraiioii in the <'liet. A]i{)ro.\iinitleiy 
oO jM'r eent of tim elfuiesteroJ fed remains nnaeeonuttHl i'or. iis detfumnned by 
unsajuaiifiable rr;ii'1i<.>nalion of the faeees and die intinnds’ bodies. 

K.a.w. 


266. A Study of the Effect of Overfeeding on the Protein Metabolism 
of Man. I. The Effect of Superimposing Raw and Boiled Milks 
on a Diet Adequate for Maintenance. II. The Superimposition, 
on a Diet Adequate for Maintenance, of Beef (or Soya Flour) 
Plus Lactose Plus Butter, Equivalent in Protein, Carbohydrate 
and Fat Content to a Liter of Milk. D, P. CmuinEUTsoN, Alex- 
Axnr.K McfhJi-cnEON and H. N. 3iItjnro, Institute of Physiol ngy, 
l.hiiv. of (dasgow, Hrjotland. Biochein. d, 31, bSl. 1937. 

•Seven sui)jp<-{s of good jiliysiqiuN meinbers rif die. teaebing oi' laboratory 
Htaif, were given seif-seieeted basal diets inehnling nOO mi. raw miiic, with a, 
eonstairl water iinake. After If le nitrogoTi equilibrinin Innl been deterrnined 
for eju'li of the snb;iee.is, the diet was .siiperimjiosetl by one ]it(>r of eitiier raw 
or lioited niiik. This was ’eon ducted both in one day and H day tests. Hnjn'r- 
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RENNET :<inci^ ■ COLOR 

for cheese manufacture 


are uniformly strong and pure, hence 
always dependable* Up-to-date meth- 
ods and exact control of production 
insure the quality of Marschail’s. 


Liberal samples of Marsohall 
preparations for class worts or 
experiment may be had f or the 
ashing. 


Marschall Dairy Laboratory 

INCOnPOHATED 

MADISON WISCONSIN 


ytM you can’t 

KILL WITH A POP GUN! 


COLON BACILLI IN 
MILK AND WATER 


Flaying ’’’cops and robhcrs makes an ear*fiplitting 
«Iin . . !! Init it’s harmless, A steam line also makes 
a deafening roar . . . imt it, loo, is harmhiss. Ileal 
. . . not noise . . . will kill haeteria. Unless equip- 
ment is Ijealedto at least 180" K. for fully 2 minutes, 
if ammints to just another game of niake-helieve. 

npi--| Ti.-r-nmi -t-i “i-ii .1 1 i.iiiiiv| "WLy plaV gaiues W’ith 

HAKE THIS TEST haeteria? Diversol kills 

1 “ haeteria quickly and 

AT wox*i.* surely at any lempera- 

VH:' tnre. Easy to use. Un- 

.* . , like ordinary sleriliz-ers, 

lii ' Diversol never corrodes 

,-;v - or damages equipment. 

6*AWAV Wou’t losc its Strength, 

. Want fads? Write today 

C for Beseareh Bulletin on 

the relative efficiency of 
h e a t versus c H 1 b r i n e 
sterilization. 

THE DIVERSEY 
CORPORATION 

K} W. Jackson BlviL, 
Clileagtt. HI. 


Place u thermometer 
at varying di'itanee'! 
from the steam Uoac 
nozzle. See how 
quicklv temperature 
drops below ininiaiuin 
neeei^iarv to 
kill bacteria. 


BALTIMORE BIOLOGICAI 

432 H. Calvert St. 
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